Radio Tube Racketeers 
FOILED..! 

PAUL WHITEMAN TELLS HOW 
TO MAKE SURE TUBES ARE 
REALLY NEW 



ON THf DANCE FLOO* 



I 11 Iff YOU •OUOMT 

A$ NCW. Ntn TUMt 
G(T TUIIS IN IM[ 

tCA SIAKO CAITON 




IN THE DISHONEST 0EA1.ER'S STORE 



NEW RCA SEALED CARTON 
PROTECTS YOU AGAINST OLD 
RADIO TUBES SOLD AS NEW 



Assures your getting genuine 
Micro-Sensitive RCA Radio Tubes 



A METAL- LOCKED safe for every radio tube 
...protection against hundreds of thousands 
of old radio tubes repolished and slipped into 
new cartons and sold to the unsuspecting public 
as new. To guard the marvelous new Micro-Sen- 
sitive RCA radio tube, experts have developed 
the new non-rcfillable RCA Sealed Carton. Strong 
metal sealing staples lock up the tube from fac- 
tory to your set. The tube can be tested without 
being removed from the carton . . . but the carton 
must be completely destroyedheiote tube can be used. 

To put new life in your radio, ask your Author- 
ized RCA Radio Tube Agent to put new Micro- 
Sensitive radio tubes in your set . . . the tubes 
with these 5 big improvements: (1) Quicker Start. 
(2) Quieter Operation. (3) Uniform Volume. (4) 
Uniform Performance. (5) Sealed Carton Protection. 



TUNE IN on Radio Civr Studio Party 
9 to 9:30 E.S.T. every Saturday oishi 
over N. B. C. Blue Network. Hear the 
bis ttan of your favorite prosram*. 
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ANNOUNCING AMAZING 

TYPEWRITER BARGAIN 



BRAND NEW MODEL No. 

REMINGTON 
PORTABLE 




'^^'^i?f^„''p^ 



10^ A 

™ MONEY BA 



DAY 



MONEY BACK GUARANTEE 



10 DAY 
FREE TRIAL 
OFFER 



B/G 



PRICE 
REDUCTION 




% Positivf ly the greatest portable typewriter bargain ever offeredl 
Now for the first time Remington, world-famous manufacturer, 
offers a NEW purchase plan... only 10^ a day buys this latest model 
machine ! Not a used or rebuilt typewriter. Not an incomplete ma- 
chine. A beautiful brand new regulation Remington Portable. Stand. 

ard 4-row keyboard ; standard width 
carriage; margin release on keyboard; 
back spacer; automatic ribbon reverse; 
every essential feature found in stand- 
ard typewriters! 

ACT... WHILE LOW PRICE 
HOLDS GOOD! 

New wage scales in our own factories, and 
in the factories of the companies which make 
our materials, point definitely to higher 
prices. Stocks of machines on hand make 
possible the present unbelievably low cash 
price on this machine. Everything points to 
higher prices. We don't believe that wc can 
maintain the present hij? price reduction in 
the face of constantly rising costs in everyone 
of our departments. So we say . . ."Act fast I" 

10 DAY FREE TRIAL OFFER 

You can try this machine for 10 days without 
risking one penny of your money. Not even 
shipping charges. Send for complete details 
on this most liberal offer. Get attractive new 
catalogue illustrating and describing the 
many Remington models available on unusu- 
ally low terms. Clip coupon today ! 



EVERY ESSENTIAL FEATURE 
found in Standard Machines 



Biiyinit ft tvpowritrr i.^n't liko 
huvinc a suit of riothes. Many 
Rcminirton portables. secinR 10 
.vt*ars of harH service are still in 
artivc u«c. When you buy. ..buy 
n machine with overy stamjard 
fpu'ufp. The ReminRton No. "> 
i.s the most compact and durable 
portable ever built. ..includes all 
rsgentiat standard typcuritcr 
features. This beautiful machine 



rt'prf.'ient.s the heijiht of eroiiomy 
, . . unequalled economy in tirst 
cost . . . unequalled economy ia 
service* 

It is today the best value ever 
offered in typewriter history... 
and that statement comts from 
the company that has constantly 
made typ<*writcr history. Huy 
now. It is a real bargain offer. 



A Gin that Pnintg 
tho to SucecBM 

For birtliHay. Christ iiKifi. weddiUB. 
anniven^ir.v or uriiflnatioii . . .Rive 
B ItenunKtoii Portable. The one 
iilft f>ver>- uienihtT of the fumtly 
nill welcome. When I>iui briiiKS 
home "ork from the office, when 
Urotlier has r»*iM»rtt to Ket out. 
when Si*ter und ^lother an^"er 
eorre'^poiidence ... a typewriter 
do e\'ery task faster, neater. 



3iorc Fun 

A Remington Portable can be car- 
ried unvvvhere and used nnyw here. 
_J Cateli nj* on corre«i'ond- 
enre. Write a diary of many 
experiences. Dnly n lilury 
will eive >oii a Rood 
permanent record of 
what voii have done 
what you \\a\v 
seen. Vou 
will want a 
ty pewrriter 
some day. 
Get it nowl 




Specif icaiions • . • 

Tht> Mo lel ty includes every essen- 
tial feature found in standard type- 
.vriter^. it haastanditrd 4. row key- 
hotir.l.t'omplete visibility. Standard 
width I irriane for lodu envelopes. 



CarriaRe return lover of eiceplion. 
al deiiiitn for cas> and rapid opera* 



tion. Marein release on the key* 
board. Automatic ribbon reverse, 
ilackflpacer. Twocolorribbon shift. 

Variable line spacer. Adjustable 
inonln stops. Auto set I'uragrapn 
Key (one of the most useful features 
found on any tvpewrlter). Weii^ht 
11 lbs. H oi. Furnished with Pica 
or Elite tvpe. 



TYPING COURSE 

When yon net your new Hem- 
inifton Ko. .'». vou will «et with 
it... ABSOLLTKLY FKKK... 
a Itil-pnRe course in typiuR. It 
teaches the Touch Systi'm. npeeds up work, 
it is simply written and well illustrtiled. Instrue- 
tions are easv as A.U.C. Kven a child can under- 
stand thin method. A little study and the averaRe 
person, rhild or Rrown-up, bwomes fascinated^ 
Follow this course durinR the 10-DAi FRtb 
TKIAL OFFKU that we Rive you on your type- 
you should be 



writer. At thp end of that time, 
•ble to dash off letters faster than 



pen and ink. 



CARRYING CASE 

Witli every TleminRton No. 5. 
a FRKK caro'inR case sturdi- 
ly built of 3-ply wood. Cov- 
ered with heavy DuPont fab- 
ric. Top is removed in one motion, leaving machine 
firmly attached to base. Can be used anywhere. ■ . 
on knees, in chairs, on trains. 



; Remington Rand Inc., Depl.lS2-123uSalo, N. V. 
■ Pirate t^n me haw 1 ran hiiv a new Reminslnn Portable tVDCwriter J 

: Thi s Ono ■ 



CLIP COUPON NOW 
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MORE IMPORTANT THAN 
ANY MATERIAL THING 




More important than millions of tele- 
phones and millions of miles of wire is the 
fundamental policy of the Bell System. It 
is founded on a spirit of fair dealing with 
the public, with employees and with those 
who have invested their money in the 
business. 

• • • 

"The fact that the responsibility for such a 
large part of the entire telephone service of 
the country rests solely upon this Company 
and its Associated Companies also imposes 
on the management an unusual obligation 
to the public to see to it that the service 
shall at all times be adequate, dependable 
and satisfactory to the user. Obviously, the 
only sound policy that will meet these obli- 
gations is to continue to furnish the best 
possible telephone service at the lowest cost 



consistent with financial safety. This policy 
is bound to succeed in the long run and 
there is no justification for acting otherwise 
than for the long run. . . . 

''Earnings must be sufficient to assure the 
best possible telephone service at all times 
and to assure the continued financial integ- 
rity of the business. Earnings that are less 
than adequate must result in telephone 
service that is something less than the 
best possible. . . . The margin of safety 
in earnings is only a small percentage of 
the rate charged for service, but that we 
may carry out our ideals and aims it is 
essential that this margin be kept adequate. 
. . . This is fundamental in the policy of 
the management." 

Quoted paragraphi are from an atldreit hy Walter S. 
afford, president of the American Telephone and Tele^ 
graph Company, at Dallai, October 20, 1927. 



BELL TELEPHONE SYSTEM 
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Special Features^^^ 

Movie Magic — Part I Roto S^tion 

Sherlock Holmes Up-to-Date t 809 
The Latest Automobile Brakes f 813 
Dare-Devil "Water Bug" Riders ^'818 
Epidemics Attacked by Science 824 
The Millionth Part of an Inch "830 
The Radio Tube Racket Exposed^,^ 834 
They Have Not Died in Vain • ' 840 



Uncle Sam Backs Home Building 850 
They Shoot 'Em- Artyways 856 



Sound Sleuths Battle Noise 



MA 



Fighting Fires in Your Home * . 882 

High Voltage Brings Super-Power. 888 

(Continued on next page) 



Are You a New Era Driver? 

/"HEN you trade in that old bus and step into a 
shiny new automobile, you will need to" learn 
some new driving tricks and discard some of the old 
ones. An ability to operate a worn, antiquated car 
efficiently is no guarantee that the same driver can 
get the most out of a modern car. An entirely new 
kind of "touch" is necessary for today's automobile 
with its knee-action, synchro-mesh transmission, 
more efficient brakes and other improvements. An 
article in the January issue explains the modern driv- 
ing practices which will enable you to get the most 
out of the operating aids incorporated in modern cars. 



Next Month 

T T AVE you ever wondered how 
^ ^ the man in the movies tossed 
a rope into the air and then 
climbed it hand over hand? The 
second part of "Movie Magic in 
the Making" explains this trick 
and many others. And eight pages 
of pictures in color show how 
thrilling "trick" shots are made. 

Uncle Sam's Dams 

T TNCLE SAM today is the 
^ world's greatest builder of 
dams. He is spending almost 
$1,000,000,000 on nine vast hydro- 
electric projects. Boulder dam 
. alone will be able to store the en- 
tire flow of the Colorado river for 
two years. What will all this added 
water power mean to the nation 
and what other benefits besides 
increased power may be expected 
from these great dams? An arti- 
cle in the January issue explains 
the government's program and 
pictures and drawings show the 
magnitude of these great projects. 

New Puzzle Wanted 

A N absolutely new puzzle is one 
of the rarest things in nature 
and will bring more people to the 
inventor's door than any moxise 
trap ever conceived. There is 
money in puzzle inventing and 
this has become the part time job 
of thousands. An article next 
month tells you what constitutes 
a successful puzzle and how to go 
about inventing one. 
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Last year 
thousands of 
people paid 



Real money for 

CANNED 
WATER! ' 



Oeems queer that people would pay 
hard-earned cash for plain ordinary 
water. But last Winter quite a lot of 
people did just that. Naturally, they 
didn't realize it. They thought they 
were buying anti-freeze. And so they 
were . . . but not concentrated, un- 
diluted anti-freeze. They were buy- 
ing anti-freeze diluted with water. 

How much water? Well . . . the 
amount of water in a diluted anti- 
freeze may run as high as 60%. Thou- 
sands of gallor^ of diluted anti-freeze 
were sold last year with a water con- 
tent as high as 40%. The car owner 
who paid for a gallon of such a prod- 
uct actually received ^/ lo of a gallon 
of anti-freeze — ^/lo of a gallon of 
plain water. 

Water is cheap ... If Eveready 
Prestone were sold as a diluted in- 
stead of a concentrated anti-freeze, 
the price could be reduced enormously. 
But naturally, for protection against 
"Freeze-up" you would need to use 
a lot more. 

A II- Winter Protection So Inexpensive 

In buying a concentrated, undi- 
luted product like Eveready Prestone 
you know what you get for your 
money. It is all anti-freeze. Further- 
more, you don't pay the canning and 
shipping costs on water. 

Don't risk this Winter without 
Eveready Prestone protection for your 
car. Turn to the guarantee on page Ij^A, 
and see on the chart how inexpensively 
your car can have Eveready Prestone' s 
all-W inter protection. 

TURN TO PAGE 14A 
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Ny§ frrotftng disk on windshield 8X3 

V ^sAutomobiles, Design 

brake equalizer gives hydraulic effect 848 

lead and bronze bearings replace babbitt 822 

^\ i^tomobiles. Tires 

bullet-proof has sponge rubber tube 872 

deflation indicator flashes warning 891 

Automobiles, Trucks— cooled by fuel from motor. . . 865 
Aviation 

chute tested on ground in propeller slipstream . 84S 

fireproof suit, floats wearer in water 887 

"mercy flights" in Far North 843 

Aviation, Design — two motors in nose of plane QQSX 

k Boats 

' how to save yourself when upset 861 

midget, tows rowboat 82S 

f Bottles 

? cap remover serves as stopper 885 

' collected as hobby 832 

J sealed in vacuum keeps juices fresh 854 

'^Card Table— of paper, folds for storing W77 

L Cattle — developed for north are part buffalo 883 

'-■^^ncrete — screed support, adjustable, speeds work. 887 

Diamonds — coat tools used in grinding 821 

Dogs / 

"Easter bonnets" make ^^rs stand erect 873 

the making of a SUiddpg 893 

Doll House — like modelhom^ 88Q 

Door Chimes — replace bell 879 

' SS^rill Press — vise has built-in parallels 863 

\ S^lephant.^rides in plane and liner 822 

vMEngines — gas, power increased by back pressure. ..854 
^^Fire Extinguisher— chemical, in collapsible tube. . . .S&l 

Fishing — ice, handy tackle for 855 

Floodlight — gas, high power has super-charger. . . .832 
Furnace — water pan filled by electric humidifier. . . .831 

Garage — old auto on roof, attracts trade 871 

X^uge — self-centering, gives inside measurements. .827 
/ Geology 

dynatmite "earthquakes" aid study of earth. . . .&5S 
electric chart used for underground testing. . . .836 

Glass — liquid coating saves from, deterioration 833 

Goggles — two-in-one, give double protection 822 

Gold 

folding dry washer, speeds placer mining 822 

homemade washer run by gas engine 829 

recovery plant made of mercury and tube 846 

'5^::£olf — spinning tee increases driving distance 871 

Gourds — animal and bird figures made from 833 

I Hammer — kit holds six varieties of nails 821 

Heating — fuel, four kinds, burned in room heater. .833 

Historical Landmark — the fort of four nations 887 

^' Household Devices 838, 899 

Lamp — guard has folding end for removal of bulb. .822 

.-'Linoleum — block and cutter speed work 823 

Microscope — micro-movie projector fits, any 843 

Model Making— circus parades through city 828 

Monument— Washington, scaffold used to clean. . . .881 
Musical Instruments — tunes from kerosene can. . . .827 

Oil Wells— magnet fishes for tools 839 

Panama Canal — gun-train guards ends of 

Parcel — receiver chute, serves customer 846 

Paste Tube — self-closing cap works like clothespin . 9QQ 
Pipe— concrete and asbestos, takes place of metal. .864 
Potato^seed cutter operated by crank or motor. . .837 
Power Plant — portable, drills oil wells, water wells. SSfi 
Radio— easy solutions for everyday problems 335 

(Continued to page 6A) 




POPULAR MECHANICS ADVERTISING SECTION 



4900 

Chemical Formulae 

In This One Indispensable Book 

In this one big book you have at your 
fingertips practical commercial for- 
mulae for making thousands of useful 
products for your own use and for 
profitable manufacture. Brand now, 
encyclopedic in scope, arranged for 
quick reference, it is exactly the book 
that every commercial chemist, large 
or small, has long wanted. 600 
Meaty Pages of formulae including 
many patented, scarce and little 
known processes, many published for 
the first time. Collected by over 60 
outstanding industrial chemists and 
technicians — errry formula proved suc- 
cessful by actual test and experience. 

Covers Hundreds 
of Industries 

Thousands of Products 




You will find, in The Chemical Formulary, 
methods for making or using: 



.Abrasives 
Adhcsives 



Diainfeotanta 
Dyes 



Air Conditioning Elcctrotyping 



Alloys 
Anti-rusts 
Aromatics 
Asphalt 

Bronze Lacquers 
Candles 
Candy Glaze 
Carbonizing 
Catalysts 
Celluloid 
Cement 
Cream, Cold 



Etching 

Compounds 
Explosives 
Fertilizer 
Fireproofing 
Fireworks 
Fluxes 
Fly Killer 
Food Sixjcialties 
Gems, Artificial 
Glass Polish 



Hair Tonics 

Incense 

Inks 

Insulation 
Jams and Jellies 
Kalsoniine 
Lacquers 
I>atex Paint 
Leather Polishes 
Liniment 
Liquors 
Lubricants 



Photographic 
Specialties 
Polish, Auto 
Porcelain 
Preservatives 
PrintinE 
Refrigerants 
Rubber, Synthetic 
Safety Glass 
Shaving Cream 
Soaps 
Solvents 
Stencils 



Matches 
^Ietallic Printing Tooth Paste 
Matrix. Rubber Waterproofing 



Zinc Etching 
Zinc Plating 
and thousands 
more 



Mirrors 
Nickel Plating 
Oil Sun-Tan 
Ointments 
Paints 

Patent Leather 

ALONE MAY BE 
OF DOLLARS TO YOU 



Coffee SubstitutesGlues 
Colors for Oils Gold, Plating 
Decolorizing Grease, 

Preparations Lubricating 
Dental Cement Hair Setting 
Depilatories Li<iuids 

ONE FORMULA 
WORTH HUNDREDS 

Every formula in this book is of practical, commercial value. 
The volume is not merely a collection of "hou-sehold stunts" or 
experiments for the amateur, but a mine of money-making ideas 
for everyone concerned with commercial chemistry. In addi- 
tion, you will find it a quick-reference b<K)k for a vast amount of 
information that you need in your daily work. Send for your 
copy today. 

Send Mo Money 
Mall This Coupon 



EXAMINE IT FREE 



Every Needed Fact, Figure, Formula 
Every Shortcut and Special Method 

in Me 

Whole Field 

MATHEMATICS 



NowinONEHandy Volume! 

For the first time you can have this wealth of practical mathe- 
matical information, covering every trade and bu.'iness, con- 
densed into one handy book for quick reference. This volume 
puts right at your finger tips instant facts and formulas for 
making every kind of mathematical calculation. From hun- 
dreds of different sources, this priceless information has been 
gathered together, boiled down into brief, simple language, and 
applied to actual problems. Every man in business, every man 
in the mathematical trades, every man who ever uses a tool or 
has to make calculations or estimates in office, shop, or home, 
will find here a treasury of money-making, money-saving ideas. 

THE HANDBOOK 
OF APPLIED 
MATHEMATICS 



No provioufl knowlodico of mathematics 
^ia nt'etlcd. No atudy required. I'he 
p4^-cifie iiiforiimtioii you want is easy to 
find by looking it up in the index. The 
Itook lakes up every trade and gives you 
)r:n-tiriil methods, easily^worked for- 
triiil:i.-< tor solving every problem. 

himsaiul:i of specific examples show 
you jui^t h<nv to make your calcula- 
lion.H. If your work involves mathe- 
iTii'.^ in any way this complete 
' I' ii> ' handbook is an indiBpoti- 
blo part of your eciuipment. It is an 
amazinK time saver for any one concerned 
h eusinecring, architecture, electricity, 
hanir8, construction, automobiles, machinery', 
printing, or any other industrial work: or 
with accounting, auditing, manufacturing. 
cosr«, taxes, or any other business mathe- 
matics. No practical man, no house owner 
who makes an occasional repair, no one who 
has a home work-shop can afford to be with- 
out the valuable information Quickly found 
in this book. 

See How Thoroughly 
It Covers the Needs 
of YOUR Work 

Arithmetic (including Slide Rule), Al- 
gebra. Geometry, Trigonometry. 
Weights and Measures, Mechanics, Ex- 
cavations and Foundations, Concrete. 
Brickwork. Carpentry and Building, 
Lathing and Plastering, Painting, 
Plumbing, Heating, Machine Shop. 
Automotive Shop, Sheet Metal Work, 
Electricity (D. C. and A. C). Print 
Shop, Business Mathematics. Account- 



EXAMINE IT FREE 

Send Mo Money 
Mall This Coupon 




FREE 

"RAPID 
ARITHMETIC" 

Cloth Bound 
Regular $1.60 Book 

Gives you (| ii 1 c k 
methods of addition, 
subtraction, multipli- 
cation, divLsion. frac- 
tions, interest and 
discount, percentage. 
calculatinK powers 
and roots, and every 
arithmetical problem. 
Also many interest- 
ing, curious puzzles 
of numbers, amusing 
and Instructive. 
Given absolutely free 
with TH E HAND- 
BOOK OF AP- 
PLIED MATHE- 
MATICS. 



I D. VAN NOSTRAND CO., 

I 250 Fourth Ave., New York 

.Send me on approval The Chemical Formulary. Within 6 days 
after I receive It, I can return it to you and owe nothing. If I 
keep It I will send you $2.00 as llrst payment and I will pay 
$2.00 monthly thereafter for 2 months— $6.00 in all. (5% dis- 
count for cash. Same return privilege.) (P.M. 12-34.) 



I 
I 
I 

I Name . 
I 
I 



Address. . 

City 

Reference. 
Address. . 



.State. 



J 



D. VAN NOSTRAND CO. 

250 Fourth Ave., New York 

Send me on approval The Harulhook of A pplifd Mathematics and 
Hapld Arithmetic free. Within 5 days after I receive the books. 
I can return them and owe nothing. If I keep them I will send 
you $2.00 as first payment and I will pay $2.(M) monthly there- 
after for 2 months — $6.00 in all. (5% discount for cash.) 

(P. M. 12-34) 

Name 

Address 

City State 

Reference 

Address 
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BUILI) RADIO 




ALL-WAVE Superheterodyne 



BUILD THIS SENSATIONAL SET 

SEND FOR 

FREE 

CIRCUIT DIAGRAM 

AND PARTS LIST 

Thousands are findlnti the ALL-STAR ALL- WAVE 
Superhet easy to build — thrilling to use. Backed 
by eight leading Radio Manufacturers. Only $2.50 
will start you buildinti this ftreat set. This sum 
brings you the ALL-STAR FOUNDATION KIT. In- 
cludes drilled front panel and base, enlarged schematic, 
pictorial and wiring diagrams, and instructions show- 
ing where each wire goes. ORDER THE ALL-STAR 
FOUNDATION KIT or SEND FOR FREE DIA- 
GRAM AND PARTS LIST. 

RADIO PARTS HEADQUARTERS 

ALLIED IS RADIO PARTS HEADQUARTERS. We 
can supply you with matched high quality kits at 
£on»"tently lower prices for all circuits Including: 
a S"*"'* Wave Sets • Transceivers 

Z 9f.°S,^«^"" Sets • Amplifiers 

All Wave Sets • Transmitters, etc. 

WRITE US FIRST 

FREE 

19 3 5 
RADIO 
CATALOG 

The most complete Catalog in 
Radio is ready for you. Write 
for your FREE copy at once. Packed with the 
latest All - Wave and Europ>ean-range Radio Re- 
ceivers — Battery, 32 Volt and Electric Models — 
Short Wave Transmitting and Receiving Equip- 
ment — an amazing Public Address listing — Test 
Instruments — thousands of replacement parts and 
accessories — over 100 pages! 

NEW SET-BUILDING KITS 

Build your own Radio! The new ALLIED Catalog 
is packed with the latest Short Wave, Long Wave, 
and All-Wave Set-building Kits. We can supply you 
with matched Kits for building any radio circuit de- 
scribed in Popular Mechanics or in any other maga- 
zine or handbook. Order your kit to<lay or send for 
FREE Parts Lists. 

WRITE FOR YOUR CATALOG TODAY 



ALLIED^ RADIO 

CORPORATION 




CHICAGO, ILL. 



833 W. JACKSON BLVD., 
Dept. K. 

Send me at once: 

□ FREE 1935 RADIO CATALOG. 

□ ALL-STAR SUPERHET DIAGRAM and 
PARTS LIST. FREE. 

Name 

Address 

City State. 
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Radio, Application — photo-cell relay is weather- 
proofed .906 

Radio, Apparatus 

inexpensive set tester 904 

million-power loud speaker used at yacht races. 853 

overload relay is adjustable 906 

set in perambulator 871 

Radio, Automobile — lock protects from removal. . . .897 

Radio, Broadcasting 

artists guided by numbered carpet 865 

echo vaults add to acoustics of studio 866 

Radio, Receivers 

all-wave antenna easily installed 901 

all-wave superheterodyne band-spread over 

entire range 906 

eleven-tube, tunes itself 906 

portable, short-wave band spread 902 

Railroad 

collapsible pole taps line when train stalls 864 

how to weigh steel rail with simplest tools. . . .862 

streamlined auto- rail used in France &SS 

streamlined train has giant engine 895 

Razor — rod holds strop at proper tension 892 

Refrigerator, Electric — defroster with timing unit. .859 
Rifle — timer shows mature man fastest on trigger. 812 
Rubber 

"bakelite" sandwich has variety of uses 821 

brush, applies wall finishes 8Z9 

Seat — in park, made from hollow log 887 

Service Stations — portable, save in changing sites.. 864 

Sewage— gas runs motor to make electricity &2fi 

Snowflyers — replace dogs in Far North 878 

Sound — heat made by noise 860 

Stamp — transparent mount gives full protection. . .&AB 

Stand — roadside, bottle caps decorate 880 

Stump — burner uses forced draft 847 

Sun Glasses — Eskimo, used for air. races 8&1 

Tape Rule flexible, takes inside measurements. . . .822 

Television — system uses magnetic lens 838 

Tennis 

robot serves balls for player to strike 859 

tightener for strings gives uniform tension. . . .843 
Theater 

Chinese, uses rich robes and masks 886 

portable, brings plays to audience 87Q 

Tractor — saves labor for the farmer 877 

Trousers — lining eliminates belt ,885 

Vanes — prevent blindness entering tunnel 853 

Water Pipe — arched, spans unstable ground 842 

Weather — barometer shows pressure changes 829 

Wire — ^pulling tool has many uses 897 

AMATEUR MECHANICS 

Bags— soiled-clothes, on closet door 926 

Bathroom Accessories — rack for collapsible tubes.. 918 
Bolt — carriage, flattened edges, prevent turning. -.914 

Book Ends — pair of railroad 907 

Bottle Caps — heavy boxes moved on 936 

Boxes— form for making glued 913 

Can — perforated, permits use of old paint 940 

Canvas — holders for carrying wood 930 

Chalk — holder from rubber grip 930 

Club House — a cold- weather 911 

Conservatory — built in basement 931 

Door — block tacked to edge, prevents rattling 909 

Dumb-Bells — made from auto pistons 924 

Electrical Apparatus — improving a heater 926 

Fire— outfit for kindling 940 

Firg Shovel funnel as shield 91 0 

Floor Brush — rubber heels on. protect furniture ... 910 
Furnace 

bracket holds rhain 930 

suggestions that help in firing 93S 

Furniture — scars easily removed 915 

Game — simplified marble 914 

Heating — fan increases efficiency of radiator 912 

Ice Boat — safe, front-steering, how to build 920 

Ink Bottle— disk serves as guide for pen holder. . . .910 

(Continued to page 8A) 
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"With the passage of 
the National Industrial 
Recovery Act, there will 
be placed before all 
branchesof the account- 
ing profession greatly 
increased opportunities 
and responsibilities." 

Editorial Note 
June 15. 1933 Bulle- 
tin of the National 
Association of Cost 
Accountants 



NEVER before, lias there been as 
great an opportunity as now 
faces efficient bookkeepers and ac- 
countants. 

You know, of course, that ac- 
counting has always been a pro- 
fession of outstanding opportunity 
— a field in which the capable, 
trained man could go faster and 
farther than in almost any other 
field. But we believe that all past 
opportunities are going to be sur- 
passed in the next five years. 
And here's why: 

In the first place, every firm will 
^atch its acc(3urttirig as never be- 
fore. This depression has taught ex- 
ecutives the vital necessity of know- 
ing all the facts about their business, 
where their company stands all the 
time. 

Then our new governmental 
policy — controlled economy — forces 
the keeping of better and more com- 
plete records in every office and 
plant. It will not be a matter of 
choice with any firm — it will be 
necessity. 

For instance, the National Indus- 
trial Recovery Act, with regulation 
of production, minimum wages, uni- 
form prices, codes of practices — 
centers around cost control and uni- 
form accounting within each in- 
dustry. 



TheiVeo; 
OPPORTUNITY 
in ACCOUNTING 

—and how YOU can take advantage of it 



The new Federal Securities Act, 
with its insistence upon publicity 
of complete facts about every com- 
pany selling its securities publicly, 
will compel more frequent and more 
accurate financial statements — and 
these in turn call for more and bet- 
ter accounting. 

And as business gains momentum, 
there will be a greater demand for 
trained bookkeepers and accoun- 
tants — they wHl go back to work 
Sooner and in larger proportion than 
any other group — in fact, accoun- 
tants tell us the demand will proba- 
bly soon exceed the supply. 

Ask for Ihe Facts 

We need not tell you what that 
means in opportunity for the 
capable man already in accounting 
and for the able man who gets 
into accounting now. Nor need we 
argue for the practicality and value 
of LaSalle training in Accountancy 
— over 500,000 men and women 
and 1,200 C. P. A.'s have already 
tested and proved that. 

The only question is about you — 
whether you fit into this field and 



whether you can and will prepare 
yourself adequately. For accounting 
is no magic wand to summon suc- 
cess — it demands much from the 
man whom it rewards highly. 

You can answer that question 
wisely only when you know the 
facts. And the coupon below will 
bring you full facts about these 
demands and opportunities in ac- 
counting today together with the 
details about the LaSalle 1933 home- 
study training in Accountancy. 

If you are dissatisfied with your 
present situation — and in earnest 
about achieving success — get the 
facts — use the coupon — NOW. 



La Salle Extension University 

The Institution that has trained over 1.200 C. P. A.'s 




LaSalle E.xtension University, Dept. 1264-HR, Chicago 

I'd like to see whether I should take up accountancy. Send me — without obligation or cost to me — your booklet 
Accountancy, the Profession That Pays, and full information about your Accountancy training program. 

□ Higher AccounlancT , 

Olher LaSoUe Opportunilies: 

If more interested in one of the fields indicated below, check and mail now. 



□ Business Management 

□ Modern Salesmanship 

□ Law— Deftree of LL.B. 

□ Commercial Law 

Name _ 

Present Position 

Address. _ 



□ Personnel Manaftement 

□ Practical Accounting and 

Office Manafiement 

□ Expert Bookkeeping 



□ C. P. A. Coaching 

□ Business Correspondence 

□ Business English 

□ Stenotypy 



When writing to advertisers please mention Popular Mechanics 
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"Greenhorn" Salesman Saves 
5 Orders \feterans Lost 
Through Mistakes! 

This Amazing Little Book Showed Him Haw! 

MY first day as a salesman for my present firm was as fllshearten- 
InK as you can Imau'lne. I was sent out wlUi an experienced 
salesman who was supposed to break me in. 

Hut I didn't learn mucli. In four cases, wlierc the experienced 
man was s.ipposed to show me how to handle touKh situations he 
failed miserably. . , . . . 

That nlKht, however. 1 was attracted by a most Interestlns item 
which told about a Utile hook ciille<l " Mistakes Commonly Made 
In SelUhK." It also told of a most unusual trainlnt; for salesmen, 
given by a CTOup of lejidlnK sales aces. 

I found that that little book was free, and 1 sent for it, to see what 
It could tell me. , . 

It was amazingly interestlnc. What made it most interesting to 
me however, wjis that it ai-curately desirlbe<l the selling tactics 
of several follows I had been workliii! wllh. It allowed why they 
were losing so many sales. 

When I arrived at the olTlc^e next day I Sidd I W!is going out alone, 
and I went and called back at every office where we had been he- 
fore Hut I had noted the mistakes ILsted in that book and I took 
care to avoid them— especially the ones which 1 knew the other 
men had made. - , . „ , 

Of course, a greenhorn like me couldn t get all those customers. 
But I did get live of them! I went back that night with orders in 
my pocket worth $7.'> to me! , , . , 

If you're like me — ambitious to get ahead and make real money — 
do what I did, and get that little book 

After you read it, and its companion volume The Key To Master 
Salesmanship," you'll see wliy 1 enrolle<l for the marvelous sales 
traluliiK and free employment service given by the National Sales- 
men's Training Association. 

Send Now for These Two Amazing Books 

To literally thousands these books have meant the difference be- 
tween ill-paid slavery In "two-by- 
lour" selling jobs in offices, or in 
factories, and real success! 
Yet these two books are now FREE 
If you are ambitious and want to 
make a histing success in salesraan- 
sfUp. Send for them to<iay. Learn 
why some salesmen are w.isting their 
lives — hampereil by lUMiorance of the 
fun<lamentals of successful soiling. 
Learn, too. how thousimds of others 
have turned their blind ploddlngs 
Into well-paid sales succiws. They 
may well do as much for you. No 
Obligation — mail the coupon nowl 

NATIONAL SALESMEN'S 
TRAINING ASSOCIATION 

Dept. W-107, 21 W. Elm St. 
Chicago Illinois 



Where Shall We 
SendYour Copies— 

FREE! 




r 
I 
I 
I 
I 

I Name 

j Address 

I City State . 

I Age OccupatI on 



National Salesmen's TraininC Association, 
Dept. W-107, 21 W, Elm St., Chlcafio, ill. 

Wltho\it obligation to me, please send my FREE copies 
of your books "Mistakes Commonly Made In Selling" and 
"The Key To Master .Salesmaashlp." with complete in- 
formation about your training and service features. 



.912 



Jig Saw 

attachment for cutting disks on 










91 0 


Model-Train — improving the tracit . 




936 


Mortar Hoe wettin? attachment for 






Motion Pictures — home, shooting title against ac- 


919 


Paint — luminous, practical uses for 




925 


Painting — separating matted bristles 




9?4 


Photography 


926 


trimmer uses safety-razor blade 




923 


Quilt Blocks — sandpaper makes non-slip patterns. 


940 


Roof — determining pitch with ruler . 




936 


Sandpaper — strips backed with file . 




936 


Saw — one-man. ax serves as rest for 






Ship Models 


914 








Skates — tubing protects shoe heels against clamps 




Square— combination, adapter for using as mark- 


930 


Stove Lid — lifter that will not slip 




912 


Stpvepipe — stop prevents sections from collapsing 


914 


/fool — fluting, made from old gear . . 




.940 


'Toy 

realistic head on broomstick horse 


919 








Traveling Case — altered, holds entire 


wardrobe . . . 


.909 


Venetian Blinds — make your own . . 




.932 


Warning FlagS'^rubber suction cups 


hold on ice . . 


.924 


Waste — holder for, to thaw frozen *ji 




,924 




M> f 51 


Artist — brushes. Held in solution by 


clothespins. . 


.950 


Automobiles, Accessories 

connected to prevent discharging battery.... 


,9,S7 




.9BH 


rear-view mirror on wind wing . 




,9,'>8 


removable box for light hauling 




9,S7 



Automobiles. Batteries — storage, truck carries 959 

Automobiles, Repairing 

clamp holds free end of pump hose 959 



flushing steering-gear housing with hot oil. . . .958 
removing gutter tape from car top 959 



rubber hose stops knock in oil-gauge pi pe. . . 
tight hose connections for water systems 



959 



958 



Belts — rosin keeps V-belts from slipping 956 





95R 


Bolt, Expansion — holds pipe nipples for threading. 


950 




950 




.960 




951 


Garage — foot-operated checks hold doors open... 


958 


Gauge Block — adjustable, for cutting tie strings. . 


951 




942 


Hammer — bricklayers', hollow grinding head of . . . 


.944 




949 




94.-^ 




951 




944 




943 




952 




944 


Photography — ferrotyping solution for glossy prints 


.944 




945 


Poultry 








m;i<ih mixture for flock.s 


951 




950 




946 




9.56 




941 




946 




9,56 




.960 




,946 




.947 



Cn 
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INTERNATIONAL 




"The Universal Un'ivers'itf BOX 5539-H, SCRANTOX, PFNNA. 

Without cost or obligation, please send me a copy of your booklet, "Who Wins 
and Why," and full particulars about the subject before which I have marked X: 



D Architect 

□ Arcuilcctural Draftaman 

□ Buildine l^stimatixijc 

□ Wood Mill work iiijc 

□ Contmctor and Uuildor 

□ ^Structural Draftjiiiian 

□ Structural Knciiicrr 

□ InvcutiuK and ratnnting 

□ LIcctrical KnElnecr 

□ Elpct'-ic I^iKhtinic 

O Welilinc, Kleotrin nn.l Gaa 
O licodiux Shop Bluoiiriuts 

D Business Manaxeinent 

□ Ufiice Alanaseriictit 

D InduHtrial KlanaRcinent 
D Tralfic Manascuicut 
D Accountancy 

□ Cost Aocountaat 



TECHNICAL AND INDUSTRIAL COURSES 



n Telegraph Knginccr 
D Telephone \\ ork 
D Mechanical Knsinoor 

□ Mechanical Draftaman 

D Machinist D ToolmaJcer 

□ Patternmaker 

□ Heat Treatment of ^Ictals 
D Hridge KnEinrer 

D Hridge and UuililinK Foreman 
D fias Kncines C Uiencl X-uciaca 

□ Aviation Knginea 



O TIum!)injj □ Pteani Tittillg 

D Heating U Ventilation 

C Hhcct Metal Worker 

n Steam lCn,:ineer 

D Steam KIcctric Kngineer 

D Civil Knsiaeer 

□ Sur\'eyinR and Alappins 
D Uefrigeration 

G 11. R. Ijocomotivea 

D H. It. Section Foreman 

□ It. It. Bridge and Buildine 
Foreman 



Q Automobile Alcchanio 

BUSINESS TRAINING COURSES 

□ C. P. Accountant D Ser^■ice Station S^aleatnanship 
D Hookkeepinjc D First Year Collego 

□ .Secretarial Work C Business Correspondence 

D l^panish □ French D Letterine Show Can Is D Pisns 

D Salesmanship O StenoKraphy and Tj'ping 

D Advertising Q Civil Service D Mail Carrier 



n Air Brakes O R. H. Signalman 

D Highway Engineering 

D Chemistry □ I'harmacy 

D Coal Mining Kngineer 

D Navigation □ Air Conditioning 

□ Boilermaker 

□ Textile Overseer or Supt. 
D Cotton Manufacturing 
O Woolen ManufacturinK 

D Agriculture □ Fruil Crowing 
D Poultry Farndng Lj I t ad io 

D Marine Engineer 

O naflway Mat! OerV 

D tirade School Subjects 
n High School Subjects 
n College Preparatory 
D Illustrating 
O Cartoouins 



Name Age.. 



Address.. 



City State Occupation 

// i/ou reside in Canada, send this coupon to ilie Iiiternatlontil Correspondence ScliooU Canadian. Limited, Montreal. Cirmia 
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FREE 

BOOK 



"Success in 
Draftsmanship" 

This book will be 

sent free at once, i 

It explains how you , 
can learn drafting by 
mail at home in spare 
time. Previous experience 
not necessary. 




These 
tools and 
drawing 
table sent the 
day you enroll. 



DFoK MORE PAY Learn 
RAFTINh 
FROM AN ENGINEER 



I'll train you un- 
til you actually' 
have a good job as a drafts- 
man. (That's my guarantee, 
or your money back. ) 

DON'T DELAY getting 
my free book on"Suc- 
cess in Draftsmanship". NOW — right 
today — is the time to prepare for that 
better job. Prosperity is surely 
coming. Be prepared! 




Enfinecr Dobc 

(A'X. Binct 19O0) 



Jobs Open Now! 

ALREADY there are 
calls for draftsmen 
in aviation, automo- 
biling. electricity 
machinery and 
building lines, 
and in many 
other in 



Who 

will get 
the jobs? Of 
course the men 
who've been trained. 



dustries. 
Trained 
Drafts- ; 
men will/ 
be i ] 
big 
d e- 
mand. 
Act now. 



/ v/anf that good job; 

hov/ do I start?'* 

You start today by sending the 
coupon for this free book. Don't 

wait a single day. Get the training 
now. Then YOU will be the one who is 
trained, prepared, and ready for that 
good job. So, send that coupon NOW! 




This Book is FREE 

Send the Coupon 



ENGINEER DOBE, Div.33-79, Ubertyville, III. 

Send me your free book "Successful Drafts- 
manship" and please explain how you will 
assist me to a good position as a draftsman. 



Name Age. 

Address „ 



When ■writing please mention Popular Mechanics 




Leam to Draw 
at Home 

New Method Makes It Amazingly Simple 

Trained artists earn from $50 to over 8250 a week. Tre- 
mendous demand right now for Rood Art work. Magazines, 
newspapers, advertisers, printing houses, etc. . .all buy Art work. 

Become an artLst through wonderful new ea.sy method o( 

fersonalUed Instruction — right at home In .spare time. Leam 
Ilustratlng, Designing and Cartooning. Actual fun learning 
this way. Leam to draw and earn big money! 

Send for FREE BOOK 

Just printed — a new book which describes the latest de- 
velopments and wonderful opportunities In Commercial Art, 
gives full details on this new easy method of learning to draw. 
Tells all about our students — their successes — what they .say 
— actual reproductions of their work — and how many earned 
big money even while learning! Write for this Free Book and 
details of big Commercial Artist's Outfit GIVEN to all new 
students. Mall postcard or letter now. 

Studio 1212 
WASHINGTON SCHOOL OF ART 
111S 15th St., N. W., Washington, D. C 




i&h School 
Course in 
2 Years 



You can complete our 
simplified High School 

Course at home in 2 yeara. 
Meecs all requirements for col* 
entrance, businens. and the 
,>r<ir r-^-ions. Standard H. S. texta 
Bappiieii. Diploma awardrtl. Separata 
miX^tcUif desired. SexiAtoT Free Bulletin TODAY. No oblitration. 
IniTlcan School, Dpt. H-945, Dfxel at SB, Chi<:«|go 



RF A RAILWAY 

LPL. traffic inspector 



RAILWAY and BUS LIKES Demand Mm with (hit SPECIAL TRAININ6 

ACTIVE MEN — 19 to 50 — Iniiniid by our <horl.-homi!-«tudy 
Bun Panaenger Traffic Insprctori, advance 
quickly ill this fascinatin?. hcalthftU work. Travel or stay near 
horn*". Complete our trnininv and we will help place you at \w 
$140 p«r month, plnn expfn«8. to start, or rrfund tuition. * 
Experienred men earn moro. Costa little; terms. Free "o^^iHi" 
Bwiklet gives I6-vr. rcrnrd. 'Ijvilj 
STANDARD BUSINESS TRAINING INSTITUTE ^J*'^^/ _ 
DIv. 212 Buffalo, N. Y. 
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Make money taking picturcB. Photographs 
in big demand. Commercial Photography 
also pays big money . Learn quickly at home 
in spare time. No experience necessary. 
Write today for new free l)ook. Opportunities 
in Modern Photography. Amarlcwi SchiKil ol 
Photography, Dept. t359« 3601 Mtchlsan 
Ave., Chlcaso. 



Learn WATC 




mmm 



AT HOME You can learn by our modern and 
original lystr-m of instruction every part of the Walch 
Ripalrinc Tfada at home as good or better than at a 
shop. You can earn money while' earning and se- 
cure a well paying position or start in business after 
completing our course of Instruction. Good watch 
repairers are always in demand and earn very good 
salaries. For particulars apply to the 
Wisconain School of Watch Rapalrlns 
B24 E. Muan SI.. MIILWAUKEC, WIS. 
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£eam 
ELEamCITY 

Pay for Your Training in 

Easy Monthly Payments 

After You Graduate 

NO RED TAPE— NO STRINGS TO MY OFFER— YOU 
RLNNORISK! I LL TRAIN YOU IN MY SHOPS FOR 
90 DAYS— YOU GET OVER ONE YEAR TO PAY TUI- 
TION AFTER GRADUATION! Make your first payment 
60 (lays after your 12 wpeks' TraininK period and then 
take over a year to pay the balance in small monthly pay- 
naenta. Y'our earnings on the job as a Coyne Trained Gradu- 
ate should make it easy. I'm willing to back you in this 
way lieeau.se hundreds of my sueeessful graduates have 
proveil to me that the fellow who wants to improve himself 
and his conditions is the finest credit risk in the world. 

Learn By Doing In 12 Weeks 
In the Chicago Coyne Shops 

Do actual work on Electrical Equipment vvorth many thousands of dollars to qualify yourself for a 
big pay job. Learn to wind armatures, be an illumination expert, do sif^nal engineering, be a power 
plant or substation operator, or prepare for other bift-pay electrical jobs. All under individual 
instruction and on the sort of work you will meet out in the field on a real job. 

Earn Living Expenses While You're 
Training 

rk psrt time to help i 




STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS 



All Actual Shop Work on Motors, 
Generators, etc. 

The remarkable "Lcaru By Doing" method used in the great Coyne 
Shops trains you to master Elactrlclty and Its many branches in 12 
weeks. Actual shop work — not a correspondence course — you 
don't have to recite. Instead you do actual work In wonderful, modern 
daylight shops on the finest kind of Electrical equipment, under per- 
sonal supervision of expert In-structors. That's why Coyne Training 
prepares you as a real Electrical Expert In sucli a short time. 

You Don't Need Advanced 
Education or Previous Experience 

If you understand simple English you can train the Coyne way — by 
actual work on up-to-date generators, motors, dynamos, batteries, 
automotive and aviation engines, electric signs, etc. Do actual jobs 
you will be called on to do In the field. When you finish Coyne 
Traininii you should be able to confidently tackle any job, for 
you will have actually had similar work during your training. 

Electric Refrigeration, Air Conditioning 

Included Without Extra Cost 

The fastest growing industries in America today. 
Manufacturers and Distributors of Refrigeration and 
Air ConditioninK equipment need Trained men who 
have Specialized in these rapidly expanding fields. 
Herea t Coyne you will prepare to fill a job as Installa- 
tion and Service man, Shop Mechanic, Tester. Assem- 
bler, Inspector, etc. You will learn about vari- ^i., 
ous tyres of compressors, condensers, tempera- ■ 
ture control devices, thermostatic and expansion 
■valves — you will do actual work on latest 
types of Refrigeratinf^and Air Conditioning ma- 
chines. And, it won't cost you one extra cent 
topet this remarkable training. I include it abso- 
lutely Free with your regular Electrical Training. 




Many of my students work psrt time to help pay their living expenses 
while they are training. My employment Department will al.so a.sslst 
you to flndasparetime job tocoveragood part of your room and board 
expenses. If you need part time work write me about your problems. 

Employment Help £or You 
After Graduation 

My Graduate Employment Service will give you real employment 
help. As one of my graduates you will get assistance quickly, and 
every help we can give you to locate a job for which you have been 
trained. In addition to employment help you get consultation 
service free for life. 

6«t TUt FREE BOOK 

Get the new "Coyne Opportunity 
Book," giving all 
facts about Coyne 
Training. Photo- 
graphs of Shops 
showing students at 
work on modern elec- 
tric equipment under 
the personal super- 
vision of Coyne Ex- 

Sert Instructors. Alfo 
etails of my Spare 
Time Employment 
Offer, Pay After Graduation Plan 
and Graduate Employment Serv- 
ice. Yours without cost. Simply 
Mall the coupon. 



Your life scholarship 

entitles you to come 
baclc to Coyne at any- 
time and take up any 
new subject added to 
our course. 



; Big Pay 
WORTUNITYi 




MaU Coupon NOW! 



H. C. LEWIS, Prealdent 
CoyneElectrical School, Dept. 94«7S 
Soo S. Paulina St., Cbfcago, 111* 

Send me your big FREE Book about Coyne 
Training and give me all details regarding 
your "Spare Time Employment Offer" and 
"Pay After Graduation Plan" of easy, monthly 
payments. 



H. C. Lewis, Pre*. Founded 1S«« I 

COYNE ELECTRICAL SCHOOL! 

soo S. Paulina St. Dept.94-7Z, Chicago, III. { 



NAME- 



ADDRESS- 



II CITY. 



_STATE_ 
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FOREST FIRE 

ACTION 
LAMP 

Beautiful scene in colors. Cylinder inside 
revolves. The fire seems to really burn 

when the lamp is turned on. Flames and smoke seem to 
rise through the trees — reflect on lake. Modernistic octa- 
gon top and base. Beautiful new oil painting reproduced 
in full colors on parchment. Complete, ready to plug in. 
More attractive than lamp we sold for $5.00 in 1930. 
New price — 



$f oo 



POSTPAID 




Send $1.00 bill or money order for prompt shipment, 
postpaid. PRINT your name and address plainly. No 
lamps shipped C. O. D. or on approval. Order as many 
as you want. Dozen lots $10.00. 



NIAGARA FALLS LAMP 



Beautiful new picture. 
Kiill.s re;illy seems to flow. 
Price sarao as above. 



IGNITION CO. 
50 TompMtt St. Omaha, Nebraska 
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Infurniation on any book (rve. W rite Popular 
Mechanics Press, Chicago, 111. 

MAIL FOR vitEEiNFORl^fl ATI^^ 

D C npHRn 1^^^ Bedford Ave., Dept. PM-1<> 
VtmUl U II V Brooklyn, New York City. N. Y. 

□ Auto Mechanic □ Talking Pictures 

□ Aviation Mechanic □ Welding 

□ Aeronautical Engineering 

□ Refrigeration □ Machine Shop 

□ Oil Burner □ Commercial Art 

□ Air Conditioning □ Sign Painting 

□ Electrical □ Window Display 

□ Radio and Television Mechanic 

□ Architectural -MechanicalDrafting 

Name 

Address 




Regardless o( strength or size de- 
tend yourself and friends against 
any foul attack, from bullies or by 
gun. knife or club. Subdue with ease 
persons much stronger than yourself. A 
complete course on approved American Police 
JIu-Jltsu by internationally known police Instruc- 
tor. 151 illustrations with detailed instructions 
pocket size. 13 knockout blows without using lists. 
Send One Dollar Full Price, or will send CO. D. 

S. J. JORGENSEN 



TRADE 
SCHOOL 



May the Hawaiian Guitar 
like the Hawaiiazis/ ^ 

m 



FAMOUS NATIVE HAWAIIAN INSTRUCTORS 
teach you to play this fascinatinginstrument.ONLY 
4 MOTION'S — No previous musical knowledge 
needed. OUR 52 EASY LESSONS teach you 
the enchanting music you hear over the radio. 
£*W%rVU vihenyou enroll 
V lLn_a awaat tonad 
HAWAHAN GUITAR, complete 

playing outfit 



781 Maritime BulldinK 




Seattle. Washington 



WRITE AT ONCE for attrac- 
tive offer and easy terms. 



and carrying 
case. 




'STATE COLLEGE 

B. S. Degree In 2 years. World famous for 
technical 2-ycar courses In Civil. Electrical, 
Mechanical. Chemical. Radio. Aeronau- 
tical Kimliieering; Uaslness Administration 
and Accounting. Equivalent In technical 
hours to 4-year course. Those who lack 
high school may make up work. Low tuition. Low living coats. 
Located In picturesque hill and lake region. Students from every 
state and many foreign countries. 5l8t year. Enter Sept.. Jan., 
March and .lune. irrtte/or catalog. 

4124 COLLEGE AVE., ANGOLA, IND. 




FIRST HAWAIIAN CONSERVATORY OF MUSIC, Ine. 

•Ih Floor. WoolworthBldg. Dapt. 2S0 NewYork.N. Y. 

A pproved by New York State Board of Regents 

When icriting piease viention Popular Mechanics 



SALARY 
TO START 

$l05to 
$175 

MONTHLY 




By. Mail Clerk 
P. O. Laborer 
R. F. 0. Carrier 
Special A^ent 
CuAtoma Inspector 
City Mail Carrier 
P. O. Clerk 
Matron 

Immig't Inspector 

I Typist 



I POSTMASTER 

> Seamstress 

> Auditor 

I Stenographer 
I U.S. Border Patrol 
I Telephone Opr. 
i Watchman 
) Skilled Laborer 
I Statistical Clerk 
File Clerk 



OZMERT INSTRUCTION BUREAU. Dept. lit. St. Inilt, Mo. 

S^iid me FREE particiiUr« "How to Qnmlify for 
Govi'rnniciit I'onitiuiiB" liiarlted "X^. S^^UrieJ. 
localiuns, opportunitica, mtc. ALL SENT FREE. 

Name 

Address 



Cri 
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^ iBe a Radio Expert 




Many make ^ 60 ^ 75 ^ week 



^ I will train you at home For many Good 
kSpare Time and Full Time Radio Jobs 



J. E. Smith. I'rt'H.. Nf>t*l Ilndio Tn-titiitc. the mnn whn 
liaj» dir*Ttrd llir Ihiiin" Studv training of niorp men fi>r 



Set Servicing 

Spare time set 
servicing pays 
many N. II. I. nien 
$.5, 810, $15 a week 
extra. Full time 
men make as much 
as $40, $60, $75 a 
week. 






Broadcasting 
Stations 

Employ man- 
agers, engineers, 
operators, instal- 
lation and main- 
tenance men for 
jobs paying up to 
85,000 a year. 


Loud Speaker 
Apparatus 

Installation and 
service work is an- 
other growing, 
mone.v-making field 
for trained Radio 
men. 










Television 

The coming 
field of many 
great opportuni- 
ties is covered by 
my Course. 



IP you are dissatisfied with your 
present job; if you are struggling 
along in a rut with little or no pros- 
pect of anytliing better than a skinnv 
pay envelope — clip the coupon NOW. 
Get my bl>,' FRICR book on the oppor- 
tunities in Radio. Road how quickly you 
can learn at home In your spare time to ho 
a Radio Kxpcrt — what Kood jobs my grad- 
uates have been getting — real Jobs with 
real futures. 

Real Opportunities Ahead 
in Radio for Trained Men 

It's hard to (Ind a neld with more oppor- 
tunity awaiting the trained man. Why. In 
— one of the worst depression years — 
the Radio Industry sold .5213.000. 000 
worth of sets and parts! Radio sets sales 
lucrca.sc(l 4',"}, — tube sales Increased 25%! 
Over 300.000 people worked In the In- 
dustry. It's a glrtantic business, even In 
the worst business years. And look what's 
ahead! Millions of sets are becoming ol>- 
solcte annually. 17,000.000 .sctji are In 
operation on which over .SiOO.OOO.OOO are 
spent each year for repairs, servicing, new 
tubes, etc. Uroa(lciistln« stations pay 
their employees (e.vclu.slve of artists) ap- 
proximately .S2.i, 000.000 a year. Advcr- 
tl.sers pay GOO broiidcastlng .stations over 
S7.5.000.0O0 a year for radio time and 
talent. A few hundred S40. SOO, $75 a 
week Jobs have grown to thousands. 'I'hese 
figures are so big that they're hard to 
grasp! Yet they're all true! Here is a new 
Industry that has grown to a commercial 
giant! No wonder business leaders predict 
a brilliant future tor tills great and grow- 
ing business! 

Get into This Field With a Future 

There's opportunity for you in Radio. 
Its future Is certain. Television, short 
waves, iiolice Radio, automobile Radio, 
midget .sets, loud speaker systems, avia- 
tion Radio — In every branch. <levclo|i- 
mcMts and linprovcnicins are taking place. 
Here Is a real future for hundrciLs of men 
who really know Radio. C!ct the training 
that oi)cns the road to good jiay ami .suc- 
CCS.S! Send the coupon now and gel full 
particulars on how easy and interesting I 



make le.iming at home. Read the letters 
from graduates who are today earning 
good money In this fascinating Industry. 

Many Make $5, $10, $15 a Week 
Extra in Spare Time 
While Learning 

My book proves that many of my 
students make .$.5. SIO .and S15 a week 
extra servicing sets in spare time while 
learning. 1 give you plans and Ideas that 
have made good spare time money — .?200 
to SI, 000 a year — for hundreds of fellows. 
My Course is famous as "the one that 
pays for itself." 

Money Back If Not Satisfied 

1 am so sure that X. R. I. can train you 
at home satisfactorily that I will agree In 
writing to refund every penny of your 
tuition If you are not satLstied with my 
I.csion and In.siructlon Service upon com- 
pletion. You'll get a copy of this Agree- 
ment with my book. 

64-Page Book of Facts Free 

Get your copy today. It's free to any 
ambitious fellow over 15 years old. It tells 
you about Radio s spare time and full 
time Job opportunities; It tells you all 
about my Course; what others who have 
taken It are doing and making. Find out 
what Radio offers YOU without the slight^ 
est obligation. MAIL THE COUPON in 
an envelope, or paste It on a Ic post card 
NOW. 

J. E. SMITH. President 
National Radio Institute 
Dept. 4NP 
Washington, D. C. 



Sample Lesson FREE 

Take advantuge of thij, offrr. Mail the coupon Right A'tfw, 
and I II wnd you FHEE a Sample L^^neon that only my 
n"'". rereived in the pant. Thi.f foacinatine book, 
A Bird n-Eye \'iuw of Iladio.'* is just packed and jammed 
with informalion about this growine indu.itry. The reanon I 
am willing to wnd it to you id to PROVK tliat my Course is 
eimple. oaay to understand, and enjoyable to stutly. I 

want to SliOW 
you that I can 
train you. just 
a- I have AU 
HEADY trained 
thousands of men. 
-Many of them with 
not even a xram- 
niar school educa- 
tion, and no Itjidi > 
f r terhnir.il expe- 
rience, have liecome 
Radio exp«'rts, and 
now earn two or 
three times their 
former pay. Mail 
the coupon NOW, 



This Coupon is Good For . . . 
One FREE Copy oF My Book 





J. E. SMITH, President 
National Radio Institute, Dept. 4NP 
Washington, D. C. 

De.ar Mr. Smith: Without obligation send me the Sample Ivcsson and 
your free book about spare time and full time Radio opportunities, and how 
I can train for them at home in spare time. (Please print plainly.) 

Name Age 

Address 

nil/ fftntf 
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SAME LOW 
PRICE! 

^2.95 

Per gallon 




Play safe this year with 

EVEREADY PRESTONE 

THE GUARANTEED ANTI-FREEZE 

One shot of Eveready Prestone . . . pM< in now... will keep your car safe. 
For every drop of Eveready Prestone is protection from both freeze-up 
and rust. At $2.95 a gallon Eveready Prestone is ALL ANTI-FREEZE . . . 
no water... no dilution of any kind. 

Make the Nose Teat: Eveready Prestone, truly non -evaporating, is 
odorless. But "boil -away" anti-freezes can always be identified by a 
noticeable odor. Ilegardless of special "treatments," claimed to decrease 
evaporation, they will evaporate rapidly when the engine runs at high 
speeds. 

A SPECIFIC GUARANTEE 



National Carbon Company, Inc., 
specifically guarantees that 
Eveready Prestone, used according 
to directions, will protect the cooling 
system of your car against freezing 
and clogging from rust formations 
for a whole Winter; also that it will 
not boil away, will not cause any 

IT'S ALL ANTI-FR 



damage to car finish, or to the 
metal or rubber parts of the cool- 
ing system, and that it will not leak 
out of a cooling system tight enough 
to hold water. National Carbon 
Co., Inc., General Offices, New 
York, N. Y. Unit of Union Carbide 
|im and Carbon Corporation. 

EEZE...NO WATER 



When an Engineer Confesses 

Here's what he'll tell you about modern automobiles 



Automobile en^nes have greatly increased in 
size and horsepower. Since 1925 those under $1000 
have been stepped up 79%. Cars over $1000—50%. 
Cooling system design has been radically affected. 
The water passages in many modern radiators are 
not over He inch wide. Thus, because of greater 
engine-speeds requiring vastly more cooling, the 
dangers from freeze-up and rust are greatly in- 
creased. 

Safety from freeze-up 
and rust 

Safety lies in the use of an anti-freeze which 
.protects not only against freeze-up but also 



against rust and corrosion. Eveready Prestone 
reduces the corrosive action of water — 95% on 
Cast Iron and Steel — 75% on Radiator Metals 
and Aluminum. As to freeze-up they are using 
Eveready Prestone in Little America, where 60° 
below zero is common. 

Don't confuse Eveready Prestone with either 
glycerine or alcohol. It is guaranteed to bring you 
all-Winter protection against freeze-up and rust. It 
will not boil off. Read the guarantee above, and 
see on the chart opposite how little it costs to 
protect your car all Winter long with Eveready 
Prestone. 



When icrititig to advertisers please viention Popxilar Mechanics 
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Mechanical 
Engineering 

Learn at Home 

Mechantcai. Engineering embraces the design, construction 
anii operation of machines and machine tools. It is a pro- 
fession which offers almost unlimited opportunities to men who 
combine natural mechanical ability with technical training. 

Por this is The Age of Machinery. Almost every conve- 
nience, luxury or necessity which we enjoy depends on ma- 
chinery for its production or adaptability to our needs. Every 
new invention multiplies the opportunities for competent d&- 
sijjners, builders, erecting engineers etc. 

One of the best ways to train yourself to secure a position 
as a Mechanical Engineer is through the home-study courses 
of the International Correspondence Schools. 

These courses are complete and up-to-date, and especially 
arranged to meet the needs of the student who studies at home. 

They are particularly helpful because they are yiritten by 
well-known mechanical engineers with years of practical expen- 

encp, who know the quickest, best way to solve every problem. 

Just mark and mail the coupon and we'll gladly send you 
Free Boc^lets describing the I. C. S. courses in Mechanical 
Engineering or any other course in which you are interested. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Bex 5540- H. Scranton, Penna. 
Without cost or obligation, send your booklet. "Who Wins and 
Why," and full particulars about the course before which J have 
marked X: 



H Mechanical Engineering 
H Mechanical Courss 

□ Drafting 
Mechanical Drawing 

□ Complete Shop Practice 
J Aichilect 

_ .Architectural Prnftsman 
J Itullding Foreman 

□ Concrete Builder 

Briintractor and Builder 
Structural Draftsman 
J Structural Kncinecr 

□ r;iectrical EnKineer 

□ Electrical Contractor 
J Klectrlc Wiring 

□ Electric Lichtinir 

J Electric Car Itunnlne 

□ Telegraph Engineer 
J Telephone Work 

II Civil Engineer 

□ Surveying and Mapping 
J Bridge Engineer 

D C!as Engine Operating 
J Autonmljllt! Work 

□ Aviation Engines 



3 Toolmaking 

□ Blacksmithing and Forging 
J Patternmaking 

□ Foundrywork 

D Machine Shop Practice 

□ I'luiiiber and Steam Fitter 

□ Plumbing Inspector 

□ Foreman Plumber 

□ Heating and Ventilation 

□ Sheet-Metal Worker 
3 Steam Engineer 

D Marine Engineer 

□ Refrigeration Engineer 

□ B. R. Positions 

Birighivay Engineer 
Chemistry □ Pharmacy 

□ Mining Engineer 

□ Navigation □ Assayer 
3 Iron and Steel Worker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

a Woolen Manufacturing 
Agriculture □ Fruit Growing 
H Poultry Farming 

□ Mathematics DRadio 



□ Business Management 

□ Industrial Management 

□ Personnel Management 

□ Traffic Management 

□ Accounting and 

C. P. A. Coaching 

□ Cost Accounting 
O IJcokkeeplng 

[ I Spanish □ French 

B Salesmanship 
Advertising 

Kame 



BUSINESS TRAINING COURSES 



□ liusincss Correspondence 

BShow Card and Sign Lettering 
Stenograptiy and Typing 

□ English 

□ Civil Service 

y Railway Mall Clerk 

□ Mail Carrier 

U Grade School Subjects 

□ Tllgh .School Subjects 

□ Cartooning 

□ Illustrating 



Address 

City State 

Occupation 

// vou retlde in Canada, send thii coupon to the International 
Corrctpondence Bchoolt Canadian, Limited, Uontreal, Canada 

When icriting please mention Popular Mechanics 





EASY! 

SPREAD ON SO-LO 

Take an old knife and a can of 
So-Lol Dig out a chunk of So-Lo 
and spread it on the sole like butter. 
Next morning it's dry and tough! Neat! Water- 
proof! Non-skid! Wears better than leather. 

Hundreds of Uses! 

So-Lo mends the sole or heel, Ic. Fixes most 
anything — canvas, wiring, handles, i^Ioshes, 
rubber boots, etc. More than 247 other 
money saving uses. 



Ask for "So-Lo" at any 
Hardware or 5 & 10c Store 



leATHLR GOODS 



Dealers: 
Call Your Jobber 

So-Lo Works, Cincinnati 



Ovei* 5 Million Satisfied Users 




Be a DENTICIAN 

Learn at home to make Crownc, 
Plates. Bridge work, etc., for Den- 
tists. lOasv. pr.i<ti<:il way to learn 
iiiecliuiiic:il dentistry ut home in spare 
time. Full equipment of tools and 
materials Included with course 
FHEE. Low tuition. Easy terms. 
Write tor FREK. BOOK about this 
moi'ey-malciiii; profession ttiat is not 
affected by "machine age." 

IVIcCARRIE SCHOOL 
OF MECHANICAL DENTISTRY 
207 N. Broad St . , D*pt.e05 , PhUadalphU, Pa. 

A COLLEGE OF ENGINEERINO 

_ — - ^ ■ I MM ARCHITECTURE 

|M^?L|STIT|/».j' Ji 41tt Yew. Fully accredited by 

#^ \~ OF ^ North Central Assn. 4 yr. 

■'fC^IJIUQI QQiY^a courscsin nieclianical, electrical, 
» " civil, cliPiiiical, fire protection 

enRineering, science and architecture, leading to B.S.Degroe. All 
student activities — atlilof irs, boo<1 living accommodations. Day 
and cvenind cImsscs. Hullctin sent on request. 

ARMOUR INSTITUTE OF TECHNOLOGY 
3306 FEDERAL STREET CHICAGO, ILLINOIS 





IZIi&MJIJUlBIlJigmrliViligW 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 



One o( our Iowa etudenta started in a very small way— now do- 
ins over (3U,U<X) a year. Anollierin Wiaceinsin.over SIO.OOO 
the first year. Day or night claasea. Call or write for FKEE BOOK. 
Chlcaio School of Watchmaking. Depl. 2201. 15511. ClaikSt.. CHICA80. 



FREE 

2S,000 books of all pub- 
lishers listed in our 40th i 



BARGAIN CATALOG 

tBOOKS 



Annual Bargain Catalog of 320 pages. Old-time favorites 
— latest "best sellers." Reference, Fiction. Juvenile, His- 
tory, Scientific, etc. Serving schools, colleges, libraries 
and thousands of individual customers. Send postcard 
today for our new 1935 catalog, "Bargains In Books." 

THE BOOK SUPPLY COMPANY, Dept. 124 

564-566 Wast Monroa St.. Chicago, Illinois 
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HOW EASY YOU CAN LEARN 
'&U RADIO AT HOME R.T.I. 





I HAVC TRAINED 



that is 




in/RA D I O 

No matter what kind of a job vou have now— no matter 
how much you know about Radio — no matter what 
you think about homo studv— vou should see mv new book 

a, "^?^»?,'?Futureand Yours." And I'm ready to send you a copy 
of this valuable book— F R E L . money back if not satisfied 

This bnnk- hns sfnrfpd liiinrlrpf1« nf oynKifirwno willing to "gamble" three cents to 

1 niS DOOK nas Startea nunaredS Ot ambitious get tW book thet started Heliml Villanueva. 
men on the road to better jobs — bigger pav — and hundreds of other men, on the road to 

\^ / real opportunities. Take the case of Heliod ""^ ^^^l future? 

, ■L*^ \ Villanueva Mnrpnci Ariynm TTolinrl woq o It Kives you facts, figures, and inside informa- 

A HmTi \ V l ianueva, iviorenci, Arizona. nellOd was a tion about present and future opportunities 

> ^ helper in an automobile service station. Was in Radio, ft tells you how many ii-T-l stu- 

making onlv $60 a month. Nobody ever dents make $5 to $20 a week in spare-time 

Cour.. Quickly P.ld imagined Heliod would be making $75 a week ttii'^tt'l; tri"nin11>er[r"'lTdeTo^ib''^ 

For Itself belore he was thirty. my Money-Back Agreement ... my FIVE 

"Two wefks aftiT t st.irted your Advanced Courses, and the Working Outfits 

Co.ir»i! I m-id.- n profit of $5 on fi^t I rit A Thic FSaI«I given without a penny extra cost . . . about 

f'^w mont^s'^i' maic'moJ^'ttan t»i- iJ hundreds of R-T-I studcnts who credit R-T-I 

enotnh to pay for thi- entire With 3 FutUrG Training for bringing them success beyond 

traiuini. Now I am in business „ i. i tlicir fondcst expectations. 

Ind^rJi^'t'o-^/y "^^^ Hehod read that Radio was the World's fast- ni Train You At Home- 

£M*"fimm!rn,il sT'^'ruT" ^ growing industrv. Antl he was smart I" Your Spare Time 

.Mich. • enough to see that in a new growing industrv Hold your present job. R-T-I Training is 

there are usually more really good jobs than ^llTnL^ttX^l^^^^^^^^^ 

there are trained men to fill them. He sent for i'^cts by the home-study metho<l for eighteen 

f" ^ my FREE Book. He enrolled for mv "Shop iT'^^^u ^^"^^ ol"*" 100,000 men have bene- 

-m^. Type" Home Training that is endorsed and {^/^iiing^. "'^ ^^"'P-Type method of home- 

4^ j recommended by more than 40 leading Radio Get my free Book now! Learn for yourself 

Manufacturers. And, a little over a year later ^'pTal t^'.^*' Radio and r-T-i home 

he wrote me as follows: ' {Ji^sh^ue^t^^bteon"'^^^^ 

« H Tc ^^^^^'^ I ^'^^^"^d R-T-I, I you/?r"D"c5''^ nTwT 

Made $1100 In Spare was making $60 a month as a helper in an RAY D. SMITH. President 

Time Radio Work automobile Servif'e station. Before a year — Radio & Television institute, Chicafto 

rolled for your TruininK- Sinre 

was over, due to my R-T-I Trianing, my 

Radio work and am averacins 

lary was increased to $300 a month. 

about $.30 a week now. I have TU«.« J j.' - — _ — — - 

had a limited achooiin*. but hav^e made manv times more monev •'JyifT/^ 

Cleveland. Ohio. ' OWC it all tO R-T-I. ' ^^^^ 2130 Lawrence Ave., Dept. 19 

Chicago, III. 

fyf^ ^ CI ni.jj. . Uear Mr. Smith: Without obllgatlnK me. 

■U ^ Directed and Superv sed send hREK book about spare-time and 

AlBflU ^i^. ^i^X-W^ Ru D..I D.ju E- I ^ii»-timc Radio opportunities and bow I can 

1^ ^^^MB Mtl^^ ^^^Mj^Lf Radio Engineers train for them at home. 

.MM^^^'^^^^^^m^ Chief Radio Lndneer Generiil Alunaier 

btiwnrt-Warncr Cor- Radiu Stalion KYW. 
^^^^ Poration Chicaio Name 

■ UL ^'^W^l ?f '=.'»"«'> E. e. eramvr 

" C^wf Lngme..r Chief Eniineer 

Clouih-Brenile Co. Standard Transformer 

'"Manuf^'iSl^r.r r'i)°'whH..« ^'^'^''^ Age 

""I- Nationally 5"'f"""e.r ^Vt^ 'pfL'^Rrdlo 

■\nown Kadio Engineers and Executives k**" Corpora- and Tei evision Cor- ^ 

fTTj ... poration City StEtC 

iviicn icritmg to advertisers please mention Popular Mechanics 
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^1)000 Reward 

For the Capture of This Man 

CONVICT 6138. escaped from the State Peniten- 
tiary; Name, Charles Condray; age 37; Height, 
5 feet 8 inches; Weight, 141 pounds; Hair, light 
brown; Eyes. gray. 

Easy enough to identify him from his photograph 
and this description, you may say — but. Condray 
took the name of "Brown," dyed his hair, darkened 
his skin, grew a mustache, put on weight and 
walked with a stoop. 

Yet he was captured and identified so positively 
that he knew the game was up and returned to the 
penitentiary without extradition. How was it ac- 
complished? Easy enough for the Finger Print 
Expert. They are the specialists, the leaders, the 
cream of detectives. _ Every day's paper tells their 
wonderful exploits in solving mysterious crimes 
and convicting dangerous criminals. 

More Trained Men Needed 

The demand for trmined men b7 Kovemments, states, cities, 
detective agencies, corporations, and private bareaas is be- 
coming; greater every day. Here is a real opportunity for 
YOU. Can yon imagine a more fascinating line of woric 
than this? Often life and death depend on finger print evi- 
dence— and big rewards go to the expert. Many experts 
earn regularly $3,000 and more per year. 

Learn At Home in Spare Time 

And now you can learn the secrets of this science at home 
In your spare time. Any man with common sch(K>I ediira- 
tion and average ability can become a Finger Print oi)era- 
tor In surprisingly short time. 

The Confidential Reports 
No. 38 Made to His Chief I 

IF YOU ACT QUICK— We wOI send yoa free and with no 
obligation whatsoever, a copy of the gripping, fascinating, 
confidential report Secret Service Operator No. 88 made to 
Hie Chief. Mail coupon NOWl 

Write qolckly for fully illustrated free book on Finger 
Prints which explains this wonderful training in detail. 
Don't wait. Mail the coupon now. Yon may never see this 
announcement again! You aBsume no obligation. You have 
everything to gain and nothing tolose. Write at once. Address 

Institute ofi Applied Science 

Dept. i3-se ifse Stmnjrsltfa At.* Chlcaso 

IiMniHMiiiiinniimiiiiiniimiimiHiiiiiiiiiMMiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiinNi!! 

INSTITUTX or APPLIED 8CIBNCB, 

Dept. t3-se xese Sunairsld* Ave., Cliiea«a | 

Gentlemen: Without any obligation whatever, send me your new, = 

fully illustrated. FKKE book on Finger Prints and the free copy E 

of the Confidential Reports Operator No. 38 made to His Chief. = 

Literature will NOT be sent to boya under 17 years of age. = 



FREE 




Ham*. 



Addr§m . 



§ Agt I 
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(\\r Conditioning 



Why don't you get into this profit- 
abie new iine-replacinK old-fashioned 
^heating and ventllatinR systems In factories, 
offlces, homes, etc., with modern air eondl- 
tlonlng equipment? — and planning new 



\ bulrdlncs for air condltlonlns? Architects 
«!ind iJVilldcrs — heating and ventilating ex- 



iWts -^stcamfitters and plumbers — must 
meet this incr^asino demand for ways ol 

ControlHng^Winter 
and Summer 

Made-to-order weather much to the 
comfort, health, and happiiicss''Qf humanity, 
Alr-condltloned worlting (juartfTs material- 
ly reduce lost time due to illiu'^'^ an<l In- 
crea.se cniployo ctflcli'ncy — air-coiiQi Honed 
homes insure comfortable intide tempera- 
tures rejiardlC'^s of theweatherand cut ifJnjn 
doctors' bills — alr-ronditloned apartments 
bring increased rentals that soon pay Iu> 
the installation. y 
Air Conditioning offers you a real chagca 
to get into a new and growing line ^^cTe 
good-paying Jobs are ron.stantly opeiling 
up. Like the auto and radio, thls^new de- 
velopment is sweeping the " ' 
revolutionizing industry. 



good-paying Jobs are constantly 
• • •• thls^i 

Q^vtn^fy and 

What is the "Trade-In" Value 
of Your Pre^ehyjob ? 

When changlngcondLtlonsthreaten to wipe 
out your present Job, It'.s up to you to tit 
yourself for som^flilna el.se that will con- 
tinue to provide well-iiald employment 
during your/workinglife. U.sually a little 
additional^ information will adapt your 
experience to one^of the new jobs — often 
offerlng'more njoney and brighter pros- 
pects.'^Oon't \yiit until your Job Is kicked 
out from under you — meet the changes as 
Aney come and ride the wav* 
of progress to better times. 

Our Air Conditinninff Courdf! will rive roa by 
home ettudy. In a short time, thorouaii and up- 
tU'date truinirnc in this profitable new line. AH 
texts furnished— smull monthly payments. S«nd 
TODAY (or Fr.e Bulletin. No objigation. 

American School 
Dent. «C945, Orexol Ave. at SSth St., Chicago 




El P. 



£NCINEERIN 



SAL 



A BRO.\D, basic, intensive course for men of limited time, complete in 
one school year. Approved by educators, endorsed by industry. 
Modem buildings. 41 years' successful experience. Catalog on request. 

Bl I O O ELECTRICAL 
1.199 SCHOOL 

122Taltoma Ave., Washington, D. C. 





Learn Public 
Speaking 

At home— in spare time— 20 minutes aday. 

Overcoma "'ataae-frilfllt" gain self-confldence, 
increaae yovir italary. through ability to away 
othera by effective speech. Write now lor tree 
booklet. Hot la Work IFenderi WM WmiU. 
NOXTH AMERICAN IHSTITUTC, 0«lt. 13»» 
3S01 Michigan Avanua, Chicago. IIMmM 



Improves Handwriting 

In 1 Hours 



Marvelou-s Invention. Corrects poor writing in few days, .^inaiinis 
results guaranteed. No failures. Positive proof and complete out- 
line mailed FRKE. Write dulckly. . o. M. 
OZMENT INSTRUCTION BUREAU, Dept. 34. St. LouU, iWo. 



\nVone CAN XSiVRN 



No (nicnt I'f rxpr-rlenre nfcownry. Fiim-inuf iue work, 
Pava Bis Money. <'«mii>U'te m.-ntrurlMtn book M/i 
" «r A* "iN-t ' Color,.. Ho,r to Mi J P^i>,t,. Sl.'.w 
Citrd" \Vintl»w Ho.'ird Mid Wfdl Situ-, K'-Jtdv 
m.-idf IPtt.fj.. GiMiilS. Trirks nf th' Tradr. h\ 
civn 100 .\lpM"V>p's P'-fUns. Book bound 

in flosiblf irnit. I-'st h*T-iE<'td edven, nnd fmir 
bull bfTirinit Sliow Cnrd V''n*. tk'ut postpaid 
$3.00 (C. O n.) 10.- . xlr*. 

Ogllvie Pub. Co.. 57 Rote St., Dept. 20, N. Y. City 
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^ HELLO, SON. 
SPENDING THE 
EVENING AX VOUR 
WORK- BENCH AS 
USUAL? 



COME IN, DAD. 
1 WAS JUST 
READING THIS 

AD OF THE 
NORTHWESTERN 
SCHOOL OF TAVIDERMY. 
IT SAVS THAT MOUNTING BIRDS 
AND ANIMALS IS A GREAT HOBBV 
FOR THE MAN WITH A WORK- 
BENCH—AND 




WELL, SON, I DO KNOw\ 
THAT THAT SCHOOL WAS ^ 
TEACHING TAXIDERMY WHEN 
I WAS VOUR AGE— THIRTV 
YEARS AGO. I OFTEN WANT- 
ED TD LEARN IT MYSELF, 



IF IT S AS INTERESTING 
AS IT SOUNDS, I'M AT 
LEAST GOING TO INVESTI- 
GATE. AND I COULD SURE 
USE SOME EXTRA MONEY 
RIGHT NOW— ALICE WANT^ 
A NEW DRESS AND 
I'D LIKE A NEW 
SET OF 
^ r'\ I, TOOLS 



NOT SO BAD FOR \ 
A BEGINNER.. THERE'S 
A LAMP THAT WILL LOOK.) 
DANDV IN MY DEN. 

GUESS I'LL ASK. DAD ) 
TO DROP OVER 
TONIGHT AND 
TAKE A LOOK. 





AND I NOT ONLY MOUNT V 
TROPHIES FOR OTHER SPORTS- 
MEN, BUT MOUNT MV BEST 
ONES FOR THE DEN HERE. 

WHY DAD, I NOW GET TWICE 
AS MUCH FUN FROM MV HUNT- 
ING AS I USED TO. VOU WOULD 
TOO IF YOU LEARNED 
TAXIDERMY. 




WHY BOB, YOU 
CERTAINLY DID 
TAKE UP TAXIDERMY) 
IN EARNEST, DIDN'T 
YOU? 



I SURE DID. I'VE' 
MADE AND SOLD A 
BUNCH OF BOOK-ENDS,] 
MIRRORS AND SO ON 
TO HUNTERS POR , 
THEIR DENS AND FUN?J 
SAV DAD, TAXIDERMY'S 
THE CRANOEST HOMY 
IN THE WOftLO/ - 




THAT SQUIRREL BOXING 
GROUP IS ONE 1 MADE 
FOR GREEN'S SPORTING 
GOODS STORE FOR A WIN- 
DOW DISPLAY. SO FAR 
THIS MONTH I'VE BOUGHT 
THOSE THINGS I WANTED, 
AND MADE MY WORK-BENCH 
PAY ME AN EXTRA *68 — 
JUST FROM TAXIDERMY. 





Fun -Fascination - Profits ^ 

Be a Taxidermist. All Secrets Revealed. Learn at Home 

Save Your Hunting Trophies Wild Game Not Needed 




Mount (stuff) expertly your valuable game-birds, 
animals, flsli, game-heads. Preserve them just 
like life. That is Taxidermy. Learn at home by 
mail. Decorate home and den with nature's art. 
Make undreamed-of profits in spare time, in 



your shop 
taxidermist 



You can. Will yoti? 
Investigate. Mail 



Win fame as a 
coupon NOW. 



Success Guaranteed 

This old reliable school has graduated 200,000 
students in Taxidermy. 30 years in business. Our 
great success permits this guarantee. We know 
we can teach you. It's a grand money-making 
hobby. You must be interested, if you hunt or 
fish or have a work-shop. Ask for the free. book 
and learn all about Taxidermy. 

Mail Coupon 

Or a pcstcard will do. No obllKatlon on your part. 
The beautiful Book, with hundred.s of entrancing 
Picture* \» Free. Don't miss your Only Chance to 
get this remarkable book Free and Postpaid. Write 
today. State your Age. 

Northwestern School of Taxidermy 

3379 Courtney BIdg. Omaha, Neb. 



Use common specimens; squirrels, rabbits, 
chlck.i, pets, owls, pigeons — even frogs. Make 
useful articles like tho.se shown here. Mount 
them in human and humorous positions. This Is 
craft and novelty taxidermy. It's fun — and 

firofitable. All Included In our unique lessons, 
t's marvelout. Write the school this minute. 

BIG PROFITS 'SJ'SplJrT?!^-.' 

Many students earn from J40 to $7.5 mcmthly 
in spare time. Some earn thousands of dollars 
each year. Sportsmen bring their trophies to be 
mounted. Besides you can sell your own 
Novelty groups for homes, dens and for mer- 
chants' window display. 

LEARN TANNING 

The lessons teach tanning harness, 
sole, chrome leather; also furs. Ex- 
pert methods. Very profitable. 




FREE BOOK 




NorthwMUrn School of Taxidormy, \T IAO^^T^ 

3379 Courtnoy Bids.. Omaha. Nob. U ' qoT P^l 

Gentlemen: Please send »t once, yoiir free W "TrOP 
4>*-paKP bonk on Taxidermy without any " * — 
ohl leaf ion on my part. Tell me how I can 
learn Scientific Taxidermy at home. 

.Vam« A^t., 

AddreMt 
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Amajinq Sensational Discovery 

QlFlNISHiS AUTOS 



RADIO 



7/7 



lOWEEKSi 



BY ACTUAL WORK ON 

REAL EQUIPMENT 



PAY 



FOR YOUR TRAINING IN 

SMALL MONTHLY PAYMENTS 

AFTER YOU GRADUATE 

Come to Coyne now! Get ynur traiiiiiis In the Wdrld's most 
fascinating, best paid pmfesHlon. 1 train you at Coyne in a 
practical way so you can be pr«par«cl to take a real Job and 

casli In <|Uli-klv. and. I I.I. FINANCE YOUR TUAININCi. 
Two months after you are trained you can start puyine me 
back in easy monthly payments from your earnings. Take 
over a year to nay At'TER training. Mall the coupon today 
for details of this plan. 

REAL OPPORTUNITIES FOR THE 
RADIO TRAINED MAN 

Prepare for Jobs as Designer, Inspector and 'i ester — as Radio 
Salesman and in Service and Installation — as Operator or 
Manager of a Hroadcasting Station — as Wireless Operator on a 
Ship or Airplane — a.s a Talking Picture or Sound Kxpert — 
HUNUHIiUS of Opportunities for fascinating. WELL PAID 
JOBS! 

10 WEEKS* SHOP TRAINING 

AT COYNE IN CHICAGO— YOU DON'T NEED 
ADVANCED EDUCATION OR EXPERIENCE 

I don't teadi by book .iitudy. Vou get your training at 
Coyne by .\CTU.AI, WORK on a great outlay of Radio, 
liroadca-sting. Television, Talking Picture and Code equii)- 
ment. And because we cut out luseless theory, you get a 
practical training in 10 weeks, and that is why you don't 
need advanced education or previous experience. 

TALKING PICTURES— TELEVISION 

Talking Pictures and address system-i offer great oppor- 
tunities to the trained man. Television Is the great new 
branch f>f Ra<llo which Ls now being developed very rapidly. 
Be ready for your chance In Television. At Coyne you are 
trained on real Talking Picture and Television equipment. 

Electric Refrigeration- Air Conditioning 
Ineladed at NO KXTRA COST 

So that my graduates may have an all around training which 
increa-ses their earning capacity, I am including for a short 
time my big new course In Electric Refrigeration and Air 
Conditioning. Here Ls your chance to get a practical train- 
ing in this great new Ueld at no additional cost. 

SPARE TIME WORK WHILE LEARNING 

WHEN YOU ESnnl.L AT COYNK YOU GET A LIFE SCHOLARSHIP. 

Ynii KPt Frt^ Eiiiltlf'vmvni StTvictj for Liff afi'-r unidu^tinii And it you n'-»-d 
psrt.time work whil'- at «. hoi4 to help p:>y i xix-nses, i ll li. jn you tct it i( >-..ii 
Kill tell me your iir.iWen)., Coyno w 35 ynm old. Cr.yiip 1 runinn ij l«ti d— 
Vou find out every tliii\« ulxiut my eouri«> und my "p«» •fl»r gratfualloa plan 
fr««. JUST MAIL Coupon for My BIG FREE BOOK. 

H. C. LEWIS. President 

Radio DIv., COYNE Electrical School 

500 S. PAULINA ST., Oept.94-3H, CHICAGO, ILL. 

1 



I 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
$00 S. Paulina St., Dept.94-3H, Chicago, III. 

Dear Mr. Lewis: Send me your Biff Free Radio Book and all details 
of your Special Introductory Offer — and your plan where 1 can pay 
my tuition iu easy monthly paymeuta after X sraduato. 

Name 



Addreae 




PAYS YOU 245^ PROFIT! 

Kar-Nu is a now. miraole discovery — a 
transparent. maelr-Iike llulrt wlTti wtilrh 
anyone can rellnl.sh any color automobile 
easily, quickly and eoonomlcaUy without 
IMiliohifi^. w.'txine. rubbiiis or i^iiiii ini;. Juat 
wipe It on witli a clethl lmm«dlat«lv <I<.U- 
ti'-xx. di-Tolnnition, thnbbinei^^. sun f:i(l>' dtsappaar. 
iMtantly, uit if by maKiu. the uld lini-U i« n-jii- 
veiiiitfd mid ref>ti)rpd to the lufttrc, life rIow iitid 
bounty of tlie orUiiud ffwtory fi»i«h. An KAR-NU 
dri<"H "it the piitnipnt iind protects the fini.'^h 

fn. Ill further wtnr. Unslc 8 to 12 months. GLAR- 
AN TEED. Equal in beauty to a repaint «■ re- 
luiishins job whicli Vi>v>\» $25.00 to $75.00. 

FREE SAMPLE 

Ennrmoiin d'-iiinrid! Million- want it! W. L. Mor- 
Caa of earin'd $H).til in :i sinslo liour. 8eU 

KAR-NU to individiiah. H.'«'t owners. Karacfs. 
auto aeceunory atorca, uned cut depler>«. etc. No 
cxp«'r!('nco n*'r»*i*:»ry. Wri(*r for FRKK aatnpl* 
to prove our cUiun and territory offer. 

KAR-NU CO., Dept. D-30, Oakley Station, Cincinnati, Ohio 

CAirr09ll voo« WAY 

>^^vJS?' DON'T COPY— LEARN TO ORIGINATEl 

RAYE BURXS wjllttacJi you HOW to CREATE ORIGl. 
NAL CARTOONS at horn* tl.«t yav ran SLLLI Couri^ coii- 
lAina 2« iMum ai,d av«r 600 lllustratlans. All fur Only. . 

S'nd tiamr unj ndilrtaM for frtc itfiaitl. 

RAYE BURNS SCHOOL, Dept. M-X,BOX 2194. Clevtland, Ohio 



Nol- A Wax 

Polish or Paint- 

Lasts 8 to 12 Months 
GUARANTEED 




SECRET SERVICE BOqk 



For 30 Days Reading 
No Monay Down—Actual Crime Cases- 

If You Act We will .-< iid y..ii thiR ^tirrinif 

book •>n Critn* t>etection. Secret Service and Iden- 
tifiration Work for '30 days fre« resdintc. S«d(1 do 
money. If you decide to keep it, then nend t>nly 
$1.00. If not, return it. WRITE TODAY. Not 
sent to boys under 17 years ot ace. 

Cooke, Book Dept. 13-59 1920 Sunnvside Ave.. Chicaco 




PERFECT VOICE EXPRESSION 

Beaaty and power of perfi et Tui. e expre^nion will be roon 
If Foa develop und .-itrenirihen your vocal orRan. 

100% IMPROVEMENT GUARANTEED 

Our method ia not an erperiment but an exai't science, ex- 
phtlned in clear, rtirople mannt-r thiit will eiiablo you to 
make of all the vo,-al power nature has civen you. 
Solve your vi>ii-e problem whether it in a defect in upeech 
—your apeaklnff Toire— or lark of pro^eaa In yoar Tocal 
studies. Tauaht hy mail. 

Voice Book Explaininc Porfoct Voico Method Sent on 

Request. — Learn the true posinibililies of your Toire. Kind 
lint nb >ut this jrii»ranteed voire coarse. Entire tuition re- 
funded i f yoti nre nut satisried . _ _ _ _ 
PCRFFCT VOICE INSTITUTE. Studio 93-S9 
308 No. MIchigjn Ov«., Chicago, III. 



DO 

■ ^k Loealad. 

Aviation 



AVIATION SCHOOL 

Loeatad at Famoua Rsoiaralt FMd Complata Facllltlaa lor all ■ 
Aviation Training Writo Roglatrar, Drawar F, MInaola, N. Y. 



IKDIANA TECH H^^^h^-, 



B 8 Degree In Electrical. Civil, Chemical. Radio. Mechanical or 
Aeronautical Engineering In two years. Located In Electrical Hui> 
of West. Earn Board. I.ow tuition. Enter Dec. Mar., June. Catalog. 

INDIANA TECHNICAL COLLEGC 229 E. W»»hln«ton 81.. Fort Wayno. Indian. 



■ nrkiic/^^<c MusicalComedleB.Oper- 
|Ut:NlbUN 3 gtt^ Vaudeville Acts, 
MinatrelB, Comedy 
Sonita, Make-up Goods. 
Calaloc Fre* 




57 

YEARS 
OF HITS 



Citv. 



. State. 



.J 



T. S. Denison & Co. 623 S. Wabash, Dept. 9, Chicago 

Be.-oiiic :i TRAINED Dtntiil I.AB Terlmlcian. 
_ Day Eto Kw t. rn,. T. ol^ FREE Ask for C.tiUoc P. 
n. T. SCHOOL ol MtCH«IIIC«L DENTISTRY, H5 W. 31 St.. N. 1. C. 
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START 

$1260 to $2100 a YEAR 

Many U. S. Government Jobs for IVIen and Boys 18 to 50 

Railway Postal Clerks — Post Office Clerks — City Mail Carriers — Rural Mail Carriers — General Office 
Clerks — Liquor Gaugers — Bookkeepers — Customs Inspectors — Immigrant Inspectors 

A VERY DESIRABLE POSITION 

Kailway Postal Clerks -jet flftfld the first year rejjiilar, liein;; |)ai<l on Ilie tlrst and lifleenth of carh month. STO.lti each pay 
day. Their pay is increased IflOO and $iriO a year. Tlie inaxiimiiii is S27(>(l a year, sirj.Tid each pay day. Tliey set extra 
allowance for hotel e.\i>en.ses when away from home. 

PAID VACATIONS 

Rallwa.v Postal Clerks, like all Government employees, are aiyi-n a ye.irly vacatiim of 1.'. unrkin^ days (about IS days). 
When on lonj; runs they usually work I! days and liave :! days (ift duty or in the same proportion. During this oft time and 
vacation, their pay continues just as thoui;h they were workin;:. When th«-y ^row olil, tlioy are retired with a pension. As 
Railway Postal Clerks are continually travi'lin^, they have an evcclli'iit chance to see the country. They are furnished with 
a railroad i)ass for official business. 

City Mail Carriers — Post Office Clerks / — ~" 

Clcrkx iiiul CulTli-l-s Kft .?17'in llic .vi'iir ri-i^uliir ami ji lUnnui i Ini U.v InrriMso ^lito a yvar / FRANKLIN 

to witli nirllier increase / fWCTTXllXi:; 

to $2:i(MI. They i.lso li;ive l.'i .X \r ,V: 

ihivs- vaciitidii. H, Dept. K-174 

^ ROCHESTER, N. Y. 

What Will You Earn Kusli to me free of charge 

_ c K.T o O " f"" description of the 

> Irs. rrom rMowf * position checked below: (2) Free 

Do yon earn iVMO ev- ^ ..^I'^" . "f ^.-""Jp.. 
cry year? lliivc you o*-' How to Get a United States Govern- 
ariy'a.ssmiinpethiit o'^ ment .loh" ; (3) A list of United States 
a tew years from Q Government .lobs. 

".7%-'7mi nr ' ^ DUailwiiy I'ostal Clerk (Start. $l.!)On) 

. ,. ? V DCiiv ^r«il furrier (Start. $1.7(MM 

ve ir» □ St.nouraplur-TvDi.st (.Start. $1.2r.n) 

□ I.inuor Uauner— Store-keeiJer (.Start. $2.0(10) 

/ □ ru.-.toiiis Insptrtor (Start, f 2. 100) 

/ □ JSooklueper (Start. $1,440) 

^/ Name 

/ Address 

Use This Coupon Before You Mislay It— Write or Print Plainly. 



Railway Postal Clerks 




.>lany Wintor Kxaininatioiis Expc«*(«<l 

Fill out the coupon. Check the job you want and mail 
it tod.iy — now, at once. DO IT NOW. 



When writinfi to advertisers please mention Popular Mprhanir.t 
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Pi.ut,, bv Torn. ll.. 



...that's all I need to PROVE I 
can make YOU a NEW MAN! 

BY CHARLES ATLAS 
Holder of the Title: "The World's Most Perfectly Developed 
Man" — Won in open combetition in the only National and 
International Contests neld during the past 15 years, 

ONE week! That's nil I need to PROVE I can make you 
a new man of vitality and power. I was once a 97-lb. 
weaklinR, with a sickly, flabby body. How I became "The 
World's Most Perfectly Developed Man" is told in my book, 
"EverlastinK Health and Strength," which I will send you 
absolutely free. 

Now I ofTer you a 7 days' trial of my famous method. Dynamic 
Tension, to PROVE that I can and will put firm layers of muscle 
where YOU need them most, tone up your whole system, and banish 
constipation, poor digestion, bad breath, pimples, Joy-kllUng ail- 
ments. 

I've got no use for tricky weights or pulleys that may strain your 
heart or other vital organs. I don't dose or doctor you. My Dirnam- 
Ic Tension Is the natural tested method. It builds powerful 
muscle, gets rid of surplus fat, gives you vitality, strength, pep that 
win the admiration and respect of every man and woman. 

ni VIP n i\iW f !^end for your free copy of my book, 
V1%1!(JB> n Wl^ i illastrated with many 



actual photos. 



Learn how I changed from a weak, no-muscle 
"runt" to the physique you .see here, (iambic a 
stamp to mail my coupon — to learn how YOU 
can now win life's biggest prize — a handsome, 
healthy, hasky body. Address CHARLES AT- 
LAS, Dept. 8-M. 115 E. 23rd St., New York.N.Y. 



CHARLES ATLAS, Dept. 8-M 
115 East 23rd Street, New York, N. Y. 

I want the proof that your system of Dynamic 
Tension will make a New Man of me— give ine a 
healthy, husky body, and big muscle development. Send me your 
free book, "Everlasting Health and Strength." 




Name. 



(Please print or write plainly) 



Address . 




Borllnstton'B Diesel-powered 
**2ephyr'* usetl only $16.72 
worth of fuel oil in iU 1,016- 
mile non-Btop ran from 
Denver to Chicago • 

Photo courtesy 
Burtinoton 



Diesel 

Engineering 



Die Diesel i.s fast replacing old-type engines 

In locomotives — ships — liidiist rial and commercial 
power plants — motor cars and tnn ks — aircraft — 
tractors. As ii result, many old io bt have been greatly 
changed »r actually wiped out. 

New Jobs For Old 

Every Industrial change th rows many good Jobs Into 
the discard — but it creates more and better jobs The 
automobile ruined scores of Industries basc<I on pro- 
viding horse transportation — but the motor industry 
employs even greater armies of workers. Radios sup- 
planted talking machines — electric refrigerators 
wrecked the iceman — air conditioning is driving out 
ol<l-f!i3hi()nea heating and ventilating systems. 

Diesel Engineering is the great opportunity of to- 
day. The flold Is developing with amazing rapidity — 
on land and water and In the air. This is your oppor- 
tunity to get in on the ground floor of a new and pros- 
perous Industry that will provide plenty of good jobs 
during your lifetime. 

Is Your Job Safe? 

There Is a growing scarcity of men trained to Install, 
operate, and service Diesel engines. New Diesel Engi- 
neering Course — Just released for home study by one 

of America's lea<llng educational Inslltulions — will 
give you, in a short time, thorough training in modem 
Diesel engine practice. All texts furnished. Send 
TODAY for Free Bulletin. No obligation. 

American School 

Dept. D945, Drexel Avenue at SSth Street, Chicago, illl 

RADIO ENGINEERING 

RCA Institutes offers an intensive course of high 
standard embracing! all phases of Radio. Prac- 
tical training with modern equipment at New 
York and Chicago schools. Also specialized courses and 
Home Study Courses under new "No ohlitfation plan. 

Illustrated Catalog on request. 

RCA INSTITUTES, INC. Dept. PC.34 

7S Varick St., New York 1IS4 Merchandise Mart, Chicago 
Recognized Standard in Radio Instruction Since 1909 



WhyVOKE Students Fail 



SENT FREE no obligation to Buy 




If you act quick!— WM hiII ^'■Ild -t p , id— f..r 
30 d-tys' {TfK r-'.-idiiit — now \ < ic»' llo^k dir>- 
clufiiig startling VOICL FACTS th:it m^y f»vo 
liundreda of doUam to every man or womnn 
Becking a strong, rich vnicc for either vingtiig 
or tpnaking. 30 driys* free rcJidinE — tlien »end 
$1 00. Ofii'Twi-.\ r-tiirii it— that's all! 
PROF. E. FEUCHTINGER Studio 
308 North Michigan Avonu« - Chlcano 





H'-ciii Toduy, Writi' f ;r ■: v I r ■ P. - k. "How to TVeotn*' :» CInod 
i'ennian." It contain.^ ftpci in-i ii?' tolls how uthers l*':irrii*«J to 
write in spare time. Your name elegantly written on n o(ir<l if ycu 
enclose atamp for postage. Write today. F. W. TAMBLYN, 
418 Ride* BIdg., Kansas City. Mo. 



City. 



.State. 



How io Cosh- In 
with tjcfwi CAMERA 

^1 A^s/*"*^ Magaiinpf. Newspapers, Advertisern. are BUYING 134*000 
, photos avary waak! Slake gpod money— Ppurt> time, full time 
—taking hiimun-inlerritt pirturoH that sail* Kurn while ynu 
learn how to take twlable pirture?! We teach you how by mail. Fauci- 
natine. easy! Our unllmltad marketing service helps you ca*h in 
quirkly. Write now (no obligation), for FREE BOOK. "How to Make 
Monty With Your CftmrTo." 

UNIVERSAL PHOTOGRAPHERS _ ^ ^ 
Dapt- 712 10 W. 33rd St. Naw Voric CKy 



(E1934. C. A. Ltd. 

When writing to advertisers please mention Popular Mechanics 
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S4VE upto 50% bii BUYING DIRECT 



Thousands Tiin'// to GUARANTEE^ 
WoM'Wide HIGH FIDELITY 

Per/ormaftce 

wtfh fhis^ 



^onf LABORATORIES 



9 TO 

2,400 METERS 

( 12,000 MILE 
/gi^ TUNING 
RANGE) 




1935 

SUPER 




WORLD'S GREATEST 

r;^dio value 



OVER llO.OOt tATICFICD 
CUSTOMERS SAVED l/l 
TO 1/2 BY BUYING DIRECT 
MMvOTt CanfMt 

' VWf'^jJl^ WJM Sprinv/yild. lU.-l in- 



FREE 



BEFORE you buy any radio , _ _ _ 
write for the new FREE 1935 ^ O A ■ $ 
Midwest "Fifteenth Anniversary" 
cataloK and see for yourself the 
many reasons why 1 10,000 satisfied 
customers l)ought their radios direct 
from the Midwest Lalwratories and 
saved from M to Yi. Why pay more 
than the direct-to-you laboratory price? 
You, too, can make a positive saving of from 30'!. to 60% 
by buying this more economical way. Learn whv Mid- 
west outperforms sets costing up to $2<».iX) and more. 
Never before so much radio for so Uttle money! Midwest 
gives you triple protection with: One-year guarantee, 
foreign reception guarantee, money-back guarantee. 

SENSATIONAL HIGH FIDELITY RECEPTION 
This bigger, better, more pnwrrl ul, rlearer-toneil, .super 
selective radio gives you absolute realism— assures you of 
life-like, crystal-clear tone— unlikeanythingyouhuvoever 
experienced beforel You will hear one more octave — over- 
tones— thatcannotbe brought in wi til ordinary sets. Now, 
lieiir every instrument, every voice, every shade and in- 
flection of speech. Take advantage of the amazing HO-day 
FliEE triafoffer. Send coupon today for FREE catalog. 

ALL FIVE WAVE BANDS ^ ^ 

Only Midwest covers a tuning range of 9 to 2400 meters 
(33 Megacycles to 125 KC.)— enabling you to easily 
and successfully tune in foreign stations up to 12,000 
miles away with crystal-clear, loud-speaker reception. 
. All 5 Wave Bands enable you to enjoy to- 
KirW STYLE CONSOLES day's finest High Fidelity American programs. 

nKfW9l Ifcfc *^ ' In ii.i.liii...,. you Canadian, police, amateur, .urn 

The Midwest 3ft- • ' 



^1 it. I locc^ With CM 
■'///y^ food volumi": 

mm. "^m, ^^n. hjiabb. 



VK2ME. AuatralU 

;8C;. OHB. OHA. 
Eng.— DJA, DJC. 0*r — EAQ. Spain, 
•to. W. r. 0«>tn»r. 22ftO YbU Blvd. 

C9fin«au(, 0.-Thef« 
IB Dot B I'T'tlrr radio 

lh»D the MldWMt. 

Kvrryoo* they 
i»«-vrr b^'ftrd Bucb » 
«ond«rful toM. Ws 
hBv* cott«n many 

rt«*rly.(>ur MidwMt 
IM wortb mire than 
w« p»id for it. 

Mn. M. C. Mondy. 179 M«r>.h«ll .si. 




//fimtKond, /.a.— The 
■ rr&tMt du>(BDoa 1 
have r««ffiv«>d 9o far 
i> Byrd at tb« Pole 
dirpct, not a rrlay 
Ihrouch LSX. EAg 
and VK3M B come 
< Irariy lo<»I.. DJB 
OrtC, CSB. cwni* in 
rxtrrmrly wll. 
k. T. Piintley, 




^m^mm ^ New 

Deluxe AudifonumJiipe 





page 1935 cata- 
log pictures a 
complete line of 
beautiful, artistic 
deluxe consoles 
and chassis, in 
four colors. Write 
for new FREE 
catalog today I 

Midwest long 
ranos radios are 

$2750 



you l^- . — . r 

i. airpliine and «hip broadcasts and derive new d. 

lii;ht and new extitenient from unequalled »>irld-wiile 
l.r..i.l.-.i.li . . . Eniiliind. Friin.-.>. Germany. .<piuTi. Italy. 
I{ii"ia Au»lruli;l. rU-. .-v-iid l.i'l.iv for nu.npy— avirii! (:if ln! 

DIAL MRia WIfH lABORATORIEf 

Inrrcii-inn nwt?! are sure to result 
ill luiiln'r ru.lio prices soon. Huy 
iM'fore the big advance.. .NOW... 
whilf you can lake »»lvantftKe of 
Midwest's sienstttional values, no 
middU-men's protits (o pay. You 
ntn ortleryour Ilinh Fidelity radio 
from the new ^Iidwe^t catalog 
with aa much certainty of satinfac- 
tioii aa if you were to select it in 
our great radio laboratories. You 

save 30% to 30% when you buy this popular way... 
you get 30 daya FUKK trial. Mttl« M SS.«t down 
puta a Midwcut radio in your home. Satisfaction guar- 
ttoteed or money back, writ* for new FREE catalog. 



reRiiis^"'w«TOi 

so ADVANCED 1935 FEATURES 

...and Itj tubes make llus Super High Fidelity 
Radio today's most powertul long distance ' 
receiver. Its many exclusive features include: 
Micro-Tenuator . . . Fidel-A-Stal . . . Separate 
Audio Generator . . . Ceramic Coil Forms, etc. 

FEATURES OF NEW-TYPE MIDWEST DIAL 

This dial takes the guesswork out of tuiiiiii!. Now 
.Midwest guarantees that inexperiinctd wrsons can 
secure good foreign reception. ^^Ild for FllEE min- 
iature of actual rotating dial — which clearly shows 
the advantages of these sensational features: 

1. Dial calibrated in Kilocycles, Me(a<=ycl*s and 
Meters; 

2. Call letters of American Broadcast Station* 
printed on dial and illuminated( 

1 3. Slow-Fast .Smooth-ActionTuninfi 
\4. Station Group Locator; 
15. Simplified Tuning Guide Lifhts; 
^S. Automatic Select-O'Band In- 
dicator; 

7. Illuminated Pointer Indicatori 

8. Silent Shadow Tuning — Im- 
provement on Meter Tunlnff;. 

9. Centralized Tuning. 

SEND NO MONEY! 



§41fE 
50% 




UP 
¥0 



MAIt COUPON TODAY/ 



^kroit 

AMAIIMC SO-DAY FREE TRIAL 
OfttRAWD WIW I9»S CATA1.0C 



..IIDWCST RADIO COR^.. 
D«»t. 790 
Cincinnati, OMa. 

Witbout obticstioe oo my part seed 
nM rour new FREE 1936 cstalix, 
FREE Mini*ture Dial. sad rotO' 
pl«ta details of rour liberal 30-day 
FHEE trial altar. This is NOT aa oidar. 



User-Af*nts 
Mafca Easy 
Extra Mestey 

Chock Hera 
for 

Details 



□ 



Town. 



.SUto. 



MIDWEST RADIO CORP. 

DEPT. lEa- CINCINNATI, OHIO, U. S. A. 

Etfdblished 1920 Cable Address Miraco All Codes 
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WklllYftrCOOOJOBS 

Miiil 



^wAUrO TRAINING 



Hi«h epcfd DipspN hoine rapidly developed 
for K^rvice ii> trucks, b<>ut<<, airplunt^s, 
Ptreamtine trainn. power shovels, etc. 
Trained men needed. Opportunities in* 
creaainc for good jobs. The trained man 
must be master of all branrhr-n of auto 
repairlns preparatory to entering the 
Diesel field. 

Good Jobf for Trained Men 

National Automotive S<"hw<I trains ynu in 
both trades — auto and high speed Diesels. 
Praetiral nh«p niPt liod^i. Kx p<Tt inn true- 
tors, A million dollnr ?« lioiil 1.. train you by 
proven iinitliudo. lioiabliihvd 29 years. 

Earn Room and Board 

Wo assLtt Hiudi^nts to obtain part time jobs 
durinc training. RAILKOAD FAKE AL- 
LOWED. We allow roach railroad faro 
from any part of United States to Los 
Anxeles. Yt>u obtnin cotnplfte auto and 
h^h speed Diesel tnutiing for price of one 
course, for limited 




LATEST EQUIPMENT 



SEND COUPON FOR FREE AUTO-DIESEL BOOK 



NATIONAL 

AUTOMOTIVE SCHOOL 

Xjps Angeles 



Dept. PMA-12. 4006 South Fiiueroa St. 
Send Fto Auto-Diood Book and Special offer. 






For Beginners 

Written so you can 
understand every 
word, by 22 famous 
engineers -and archi- 
tects. DeLuxe flex- 
ible binding, nearly 
2,000 pages, 1546blue- 
prints, charts and 
diagrams; prepares 
you for a good draft- 
ing job in mechanical 
or architectural lines. 
Sent for 10 days' free 
use if you mail coupon 
immediately. 




BOOKS SENT FREE! 

ON APPROVAL 
5 VOLUMES BRAND NEW EDITION 

Only 1.') mliHites a day witli these WON- 
UtU BOuKS will prepare you lor a guud 
drafting Job in less than a year. Mechani- 
cal and architectural drafting from simple 
straight lines to important complex plans. 
.1 flev at a lime! Built especially for be- 

?1nners, for men with only grammar school- 
ng. Drafting room practice. PLUS EX- 
GINEEKING, made ea.sy and clear. In- 
cludes complete course In blue-print 
reading. 

Big Field Big Demand Big Pay 

Conipetent draftsmen are uritenlly npeded risht now 
ill all biiildiuic and nianufactiirinn line.t at $3U 0<) to 
$75.00 a week. Tlinl'o just the beFinnine — FOR 
DRAFISMKN HAVE THE BEST CHANCES FOR 
ADVANCEMENT. Plenitant. faf-rinatinK work, eusy 
to learn and do. L'^nrn (jiiickly with these books — send 
coupon for a set FREE and Bee for yoiu'self. 

A v"Tr*s eonsultifift mrmhtrship in Me* 
American Techtiicai Sociify iwic ffir*n frre 
to all readrtB of thit famaua cyclopedia of 
drifting. Many toy that it i* uorih more 
Hhon (he cost of the book'. 

Complete set of drawing instruments If you 
Bend for these drafting books NOW. 
These instruments are made of the finest 
of German silver, are absolutely ac- 
curate and are packed in velvet lined 
leatherette pocket ra.se. Real $10 
value, but free to you with these books. 
AMERICAN TECHNICAL SOCIETY 
Oept.D-9 l9.Drexolat58thSt., Chicago,.! H. 



Atn«rlc*n Technical Society, D«pt. D>919. Dr*x*l at E8th St., Chlcsfo. III. 

Send for 10 day?' free use New 5 volume ^-t nf draft int:. I will pay thf- fL-w if nte dplivcry 
rharc««- If I wi!»h. I mny reiurn boolta in 10 days and owe you nothing but if I dectde 
to keep them. I will fiend $2.00 after 10 dayw. then only $3.00 a month until $24 W), 
the ipecial introductory price, ia puid. Send latest edition and iiirlude drawtnc iimtru- 
menU. 

Name 

Addre,, 

Attach letter stating age. occupation, employer's name and address 
aod that of at least one business man as a reference. 



COSTS NQTHINQ 

to set full facts on I hi- nrw 
and different chip, big ni;>r- 
ket, bii: profits, easy opera- 
tion. Write for fr«*e b<'<'k. 
12 paces iUustrat«>d. N<> 
obliKation to buy. but send 
name for amatiug facta and 
actual fiKnr''". 



_ Home 

Make op to 

aWeek 



OWN A PROFITABLE 
POTATO CHIP FACTORY 

Make money right away by manufactui^ 
ing and dintnouting a sensational new 
kind of "Greaselcafl" Chip that has ci- 
ceas oil "wruns" out by new inven- 
tion, paralyses competition, sweeps 
market , New tast«. New loolcs. 
New hentth because they arc alw) 
"mineralized." 

CVCRYTHINQ FURNISHED 

Eleotrieal machine and nil nuppties 
and equipment, haEw etr.. furnished 
at one co!«i. n<' extra?? Full inNiructiona 
and automatic mien pinnx. .Anyone can 
start at home with no experience. Muko 
money first day — as much an $2.'i.0O a day urtu- 
allv poFifiibte on capacity of one machine twUing 
at wlioiesalc only. 

A. H. Adams, VITA-SEALD CO.. Dept. 512 

SOO N. 0«arbarn St. Chicaso. III. 




Learn to Dance 

You can learn all the modern dances — the latest 
Tango steps, the new Fox Trots, dreamy Waltzes, 
smart Collegiate Steps. and popular Society Steps 
at home, ea-slly and quickly. New chart method 
makes dancing as simple as A-B-C. No music or 

partner required. Don't be a wallflower. Learn to d:tnce. 
Complete course — 256 pases, M illiiBlrations, sent on 5 Days 
Free Trial. Equah $20 00 coMri»e. Send no money. Pay 

rstmnn only SI. 98. i>lnn pontile upon arrival. Money back 
not delighted. Catalog Free. 

Franklin Pub. Co., 800 No. Clark St., Dept. 9467, Chicago 

LEARN CARTOONING 

by the method that has developed hundreds successfully. Send 

name, address and ase tor free chart to test your ability. 

The Landon School, 1738 National BIdg.. Cleveland. Ohio 

ENGINEERING, broadcasting, avi- 
atiiin and police railio, servicing, 
marine and Morse telegraphy taught 

_ thoroughly. Nine months' engineenng 

course'cquivali-nt to three years' college radio work. School estab- 
lished 1874. All cxpeiisi slow. Catalog tree. 

Dodge's Institute. Ada St., Valparaiso. Ind. 



RADIO 




AT home: 

I>eam easy Koehne Method of co'or- 

infr photoB and minintures in oil. New! No 
art talent needed. BiK demand. Sena lor 
free booklet. Make Mon^u At Home, 
NATIONAL ART SCHOOL 
3601 Michigan Ava., Dapt. 1359, Chteaio 




Minstrelsy 



Unique First Parts for complete \ \x\*oJ 

show with special son(ra and \\„,,^'^fg)l 

I choruses. Mako-up. Catala. Frta. ^-^"^ 

I T.8.Denl»onfli C o.. 623 8. Wabash. Dept. 19 Chicago 

HowTo Secure A 

Government Pbsjtioii 

Why worry about Btrfkes, layoffs, hard times? Train 
now for a Government job. Many examinations ex- 
pected! Increased salaries, steady work, travel, good 
pay. lyCt mo help you become a llailway Postal Clerk, 
Post OIBco Clerk, City Mail Carrier. Rural Carrier — 
or help you set into any other Government job you 
WHnt. I was a Secretary Examiner of Civil Service 
Commission for 8 years. Have helped thousands. 

vnW My 32-paee book tells about the 
I^*»W rnCCf jobs open — and how 1 help to 
qualify you lo get one. Send the coupon for your 

copy T01_)AY^____ 

A. R. Patterson. Civil Service Expert 




PATTERSON SCHOOL, 812 Case Bldsr., Rochester, N. Y. 

Please send mo without obligation, your free book How to becure * 
Government Position." 

Name • • • 

Address 
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IF I WERE ONLY BUILT 
LIKE THAT CHAP, WHAT 
A HIT I'D MAKE! 




Don't let people 
laugh at your 

SKINNY SHRPtl 




Thousands find new way 
adds pounds quick! 

Astonishing gains in a few weeks with new discovery. 
Richest imported brewers' ale yeast now concentrated 
7 times and iron added. Gives 5 to 15 lbs. quick! 



f 



FOR years doctors have prescribed yeast to build 
up health for rundown men and v>omen. But 
now, thanks to a new scientific discovery, you can 
get far greater tonic results than •with ordinary 
yeast— regain health, and in addition put on pounds 
of husky flesh— and in afar shorter time. 

Not only are thousands quickly gaining solid, 
good-looking pounds, but also clear skin, freedom 
from indigestion and constipation, new pep. 

Concentrated 7 times 

This amazing new product, Ironized Yeast, is made 
from specially cultured brewers' ale yeast imported 
from Europe— the richest yeast known— which by 
a new scientific process is concentrated 7 times 
—made 7 times more powerful. 

But that is not all! This marvelous, health-build- 
ing yeast is then ironized with 3 special kinds of iron 
which strengthen the blood, add pep. 

Day after day, as you take Ironized Yeast, watch 



gawky angles fill out, flat chest develop, skinny 
limbs get husky. Skin clears, new health comes. 

Results guaranteed 

No matter how skinny and weak you may be, this mar- 
velous new Ironized Yeast should build you up in a 
few short weeks as it has thousands. If you are not 
delighted with the results of the very first package, 
your money will be instantly refunded. 

Only be sure you get genuine Ironized Yeast, not some 
imitation that cannot give the same results. Insist on 
the genuine with "lY" stamped on each tablet. 

Special FREE oflfer 

To start you building up your health right away, we 
make this absolutely FREE oflfer. Purchase a package of 
Ironized Yeast at once, cut out the seal on the box and 
mail it to us with a clipping of this paragraph. We will 
send you a fascinating new book on health, "New Facta 
About Your Body", by a well-known authority. Re- 
member, results are guaranteed with the very first 
package — or money refunded. At all druggists. Ironized 
Yeast Co., Inc., Dept. 5312, Atlanta, Ga. 
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DIESEL POWER 

A Coming American industry 

The internal-combustion 
engine represents man's 
supreme triumph oi ma- 
chine power. Diesel engi- 
neers are in great demand. 
Many are acquiring neces- 
sary knowledge tnrough 
spare-time study of this modern I. C. S. Course on Diesel 
engines. Free booklet] 

ELECTRICAL ENGINEERING 

— A Great Industry with a 
Great Future 

The new course in Electrical Engineer- 
ing covers this fascinating field thor- 
oughly. II you are just starting or are 
partly on me way to a real paying 
position in this industry, this new course 
brings the broader knowledge necessary for advance- 
ment. The coupon brings complete information. 

MECHANICAL ENGINEERING 

— ^^A Field with a Future 

This course has meant advancement to 
hundreds of ambitious men, mechanics, 
draftsmen, blacksmiths, foundrymen, 
patternmakers, apprentices, and me- 
chanical engineers — men who wanted 
to get ahead and to earn more money. 
You will find, as they have found, that 
enrolling for an I. C. S. Course is an 
investment in a Bigger Future. Use the 
coupon! 

AUTOMOBILE EXPERTS 

are always in demand 

The rapid progress in manufacture and 
service of the modem automobile brings 
new opportunities to thousands of ambi- 
tious and forward-looking men. There's 
olways a demand for trained men. The 
new I. C. S. Automobile Course will 
make you a trained manl The time to 
act is now. Use the coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX S541-H, SCRANTON, PENNA. 

Without obligation, send me full information on 
subject checked below: 

□ DIESEL POWER □ AUTOMOBILE COURSE 
n ELECTRICAL ENGINEERING 
□ MECHANICAL ENGINEERING 
]Arehltectur« 
jConcrete ConstructUn 





IReading Shop Blueprints 
iCivil Engineering 
IDiesel Engines 
IGas Engine Operating 
jRefrigeration 
JChemisfry 

□ Highway Engineering 

□ Poultry Farming 

Name 



Drafting □ Accounting 
Good English 
Salesmanship 
Advertising 
Show Card Lettering 
Civil Service 
High School Subjects 
Air Conditioning 
Inventing and Patenting 
Aviation Engines 



Address - 



When writing please viention Popular Mechanics 



Increase Your 

Earning Power 

Apply time aiitl Inbor-savinp kinks to your work. 
Vour cfticicncy will soon be reeogiiized and you will be 
in line for advaneement. 

If you do machine shop work of any kind, sheet-metal 
work, painting, rarpentry, auto repairinK, farming, con- 
crete work, ))lunibin!;, electrical work, welding, buikliiiK- 
alass work, general repairing, tool-making, poultry rais- 
ing, masonry or liome re|)air work, get this 

LIBRARY OF 3600 

TIME AND LABOR SAVING 
IDEAS FOR SHOPMEN 
AND HANDYMEN 

RECENTLY PUBLISHED 

SHOP 
NOTES 

for 

1934 

480 Articles 
580 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 




Incliullng ttie new 1034 Irsiu' illustrated al>ovo, tliore are 
eight vohinips In the Sh(»i) NoU'm Library of 3600 easily un- 
derstocMi short cutfl to every-day j*>hs. Here are Just a few 
of the subjects taken from the latest Issue. 



Auto Generntora Con* 

Terted into Motors 
Air CompreMfif. Small 
BandMw BUdea. Trick<4 

of Coilinc 
Bundiiftw, Ho me made. 

fur Wurkahop 
Car TranamiaaioD &a 

Clutch on Power Unit 
CofTec IsMe. Dutcb- 

F(K>t 

Prillpreaa , What You 
Can Do With 

Electroplutinc with 
Lead. Zittc and C ad- 
min ni 

Fnrni, Prartical Succea- 

tiona for 
Flowpr Standi, Bent 

Iron 

Furnace Draft Control. 

Elect rip 
Garden Tractor. Simpla 



llandlpa, Peraotutl, for 

H4*tler IlHtiimprinc 
Iledce Trimmer, Rlectric 
Jigitaw. rr(>fitH frum 
Knirea and Other 
straight Edire Toola. 
I'rii-ka of 8harpeninc 
Lathe TtH'la, Sharpening 
MetMl Tiirniitg on Wood- 
working Lathe 
Kaila. Merhanica of U*- 
ing 

Painting Your Home, 

Tricka of 
Punch. Accurate Hole 
Rafter Framing Table 
Koiitittg. Jiga and Fix- 

tiirea for 
Bpray.Pninting Booth 

with Forced Draft 
8crewa,Trickpof DriTing 
Sand blaa ting Light 

Work, Simple Gun for 



Sanding Machinea. 

Motor Driren, for 

Small Shop 
Bawhomea for all Ptir- 

pfteea 

Serving Cabint-t, Mnrtha 
Wiuhingion 

Steel Ball I'l^a tn Ma- 
chine Shop 

Surface Qrindcr U>t Fin- 
ishing Met:i| 

Smoking StHnd, EncUah 

Steadyrcul, Bali.Hcuring 

S«iollaBW, ili'nvy Duty 

Saw-flliitic 

I nhle, ^Io demised 

Screw-! lip 
Table, Chairaide, for 

Living Room 
Vi^, Quick Acting 
Veneerinc, Hand 
Welder. Electric Arc. for 

StriMI Shop 



Farh volume contains approximately 450 articles and 500 
illtLstratlons and has 192 or more piices. This unrivaled lihrary 
of shtip helr,rt may be securtd for a limited time only. After 
the present supply of books is exhausted the offer roust be 
withdrawn. 



Send No Money 



POPULAR IMECHANICS PRESS. 

200 E. Ontario St., Room 1214. Chicago. 



III. 



Send me. as per your offer, the following books. I will pay 
postman price and small amount of i»ostai?e. My money will 
be re(unde<l If I am not satisfied. (Check what you want.) 

□ 1934 Shop Not«s and Latho Handbook, both for 98c. 
a Shop Notes Library (8 voU.> S3.50. 



Name 

Street and No. 



City State 

« C. O. D. appHes to C7. S. and possessions otHp, Ifywi reside 
elseirhere, remUtance must accompany order. 
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Be Sensible* 




THING 
ABOUT 
1-^' LEARN- 



the BarberTrade 

THE COMMON 
SENSE 

^ INGTHIS 
^ WORK BY 

A'Moler's 
New Plan 

Is The Absolute Assurance o/ Success 

The Now Plan has made a wonderful biisincsa of this Industry. 
It has created unusual jobs in addition to regular shop work — 
Traveling Demonstrators — Barber Science Teachers — State 
Vocational Instructors and other positions not possible under 
the old method. 

Can earn living while learning. Tools given. 

Write Branch nf-urrat for Booklet B explaining the MOLER 
SPECIAL THIS MONTH. 

MOLER SYSTEM OF COLLEGES 

A National Institution 

139 E. 23rd St.. New York, N. Y. 
59 E. Monroe St., Chicago. III. 
SIO N. Sixth St.. St. Louis, Mo. 

i3' z Peachtree St., Atlanta, Ga. 
81 S. Second St., Memphis, Tenn. 

748 Prospect Ave., Cleveland, O. 

Ill W. Fifth St., Cincinnati, O. 
839 N. Water St., Milwaukee. Wis. 

1302 Douglas St.. Omaha, Ncbr. 

1106 Can.-il St., New Orleans. La. 
559 Michigan Ave.. Detroit. Mich. 






I 



BIG PROFITS IN <'NUFOND GIANTS 

Breeder lays 10,000 e«KS each year. Builtrotrs sell SI .00-$3.00 dozen. 
No experience necessary. Baokyard pond starts you. Raised In any 
climate. Our FllEIC book "A Fortune In l'"rogs" explains every- 
tblng. Write for your cony today ! 

AMERICAN FROG CANNING COMPANY 

(Orii/inatort of Cantud Frog Legt and Frog a la Qurrn) 

D«pt. 133-W New Orleans, La. 

$25 A WEEK FOR YOU 

and work 12 hours a week. Great plan (illustrated) 
to breed PR Royal squabs. Ask for new free 
Library 4, send 3-ct. stamp for mailine. Get 
details, learn what, why, how, where, 1935 facts. 

Plymouth Rock Squab Co., 633 H. St., Melrose, Mass. 




RAISE RABBITS FOR US 



VRAI 

ik^^ WE SUPPLY STOCK AND BUY MTHAT YOU RAISE 

^^■^^ PAVINQ YOU HIGHEST PRICES-GiiUbliabed 20 Yra. 
^^ ^^^^B Rabbit book cataluir and monthly market bulletin 
aH^Hf showinir prices we pay our breeders, 10c. Addreaa 
OUTDOOR ENTERPRISE CO., Inc., Box 400, NEW CITY, N. V. 




BIG 

ISSUES 



Poultry Paper 12 



Paste or pin this ad on a Ifttcr with y*nir namr 
addrf-ss and mail it to us with 2Sc., 'stamps or c 

tor the next 12 ii!«u« s. American Poultry Jour 

532 So. Clark Street Chicago, tllmois 



25c 

fll 





AUTO 




\wQQksf 

1 • 



Earn $35 to $75 a week as an Auto Mechanic. Never in 
the history of the automotive business has there been 
such a demand for TRAINED men. 8 weelcs trainin(t 
fits you for a job that's waiting for you or to open your 
own repair shop. Read what two McS weeny trained men 
have done. Hundreds of others can tell you facts equally 
interesting. Don't look for a job! TRAIN for it! 



Farrell, Pa. 
Dear Mac: Please forward me 
your catalog. I want it to 
add to my traTellng souve* 
nlrs. I am working In a 
modern garage although I 
have been out of school only 
four weeks, thanks to Mc- 
Sweeny Training. My best 
regards to all. M. Klushauk 



Rector, Ark. 
Dear Mac: Just a few lines 
which might interest you. I 
left your school two years 
ago last May. Since I left I 
have not seen a day I could 
call "hard times." I have 
been working ever since I 
left and have averaged in my 
earnings $173.00 a month. 
In spite of the hard times-. 
Many thanks. Thos. J. Sharp 



EIGHT WEEKS of Actual i 
Shop Training | 

No i>ook8 or lessons the McSwceny way. First you leam 
the "why" of every thinft you do; then under competent 
instructors, you DO the job. You work on r€?al equip- 
ment and machines, with the real tools of the auto 
expert. In ei(tht short weeks you are TRAINED to 
hold down a permanent BIG PAY job. Any man 16 
to 50 can learn. Write today for New Low Tuition Offer. 

AVIATION GROUND COURSE 

Aviation is cominfl and coming fast! Prepare now for the 
wonderful opportunities of tlie future. Eiach plane needs 
many mechanics on the ground. 



MONEY BACK GUARANTEE! 



In eight weeks of intensive training; actual shop work 
with real tools on real equipment; you will be qualified 
to accept a Big Pay Job as an Auto Mechanic. If you are 
not satisfied with your qualifications, your tuition will 
be refunded. 

Write today for Big Free Book on AUTOS. 
Get the facts about jobs; and Low Tuition 
Offers. Mailing the coupon does NOT 
obligate you. It obligates ME to tell YOU how you can train 
for Big Money In eight short weeks. Address Dept. 10-12 



FREE 



McSWEENY SCHOOLS 

AUTOMOBILE — AVIATION 

CLEVELAND, OHIO or KANSAS CITY, MO. 
Write Our Sebool Nearest Yoa 

r------------------ 

McSweeny Auto and Aviation School, 
Dept. 10-12, Cleveland, Ohio or Kansas City, Mo. 

Without cost or obligation, send me your BIk FREE Book on 
Autos; also full Information about your low tuition ofler. 



Street. 



Forms to cast Lead Soldiers, f ndlans.Trap- 
pers. Hunters, Wild and Farm Animals. 
239 different forms to select from. Every 
form guaranteed to cast perfect figures. 
Send 5c stamp for illustrated catalogue. 

HENRY C. SCHIERCKE Sptnccr Rd. GHENT, N.Y. 

"When writing to advertisers please mention Popular Mechanics 
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WITH THE PUNCHES 
THAT MADE ME KNOCKOUT 
CHAMP OF THE WORLD! 

You could practice for years and never dis- 
cover HOW TO DEI.IVEH A REAI, 
KXOCKOL T! But I can show you in u few 
uiinutes! My secret copyrighted knockout 
blon'S can be quickly learned. They broujfht 
inp world fume— my in t ».«■ rinit liuvf iiHtonif hed 
experts. I wnsthe uiidefealed uiiialoiirUKiiiweigli* 
churiipion and hold the uiidi-<puted Kii<K-koiit 
Record of the World! I earned r Lis by HOckiuj over 



500 KNOCKOUTS'3 RO "^.DS 



No man can wir li-^iainl ihn force and power of iny 5 astoniiihinie 
knockout punches. They work every time — just let me teach 
you. I'll double your strcnKth. reach and speed, I will show 
you how to stand on a handkerchief without being hit — I'll 
make you punch-proof and fearless. One 10 year old bi)y 
writes **Already have 33 knockouts to niy credit in 3.3 fiKhtr*. 
all in lesa than 4 rounds. The secret punch you taught me dws 
the trick." 

I TAUGHT BATTLING NELSON— 
GRIFFO AND HUNDREDSOFOTHERS 

who mil berame Chjirnpioii!*. Mv -tv>*tpm m 
O. K.l 1 OrAKANTEE KESULTHimd if v. 
are not 100% HAti^Aed, my 6 foinplftf rourfef, 
FighlinK. Boxint, '1 miaiitv, Physirnl Ciiltvir*', 
Muscular l>**v»'topm<?iir,eti'..are FREE TO 
YOU it they are not 'he world's bet't. 

FD p p S.-nd only 25r and If it 
" if not up To I he niiniit« 
Trt Yf^lJ ti«biiiig knnwledxe »nd 
■ ^ ■ WW ETHHt^Dt fisl'tiii« record 
of any man tlmt ever lived, fill will be free to 

rouandyoiirUS^ n'fiiiided pill- i>o3tufe. Seod 
lie 25c now — Today. 

I GUS MARTCL, 0«pt. 1«. 24«-5th A««. 

j N*w Yortt City 

I Numc 

I Street 

I City Sitttc. 




dmaiing tOnvention 

Tumi 



Makes Springy Rubber Mats Out 
of Old Auto Tires. Any Size . . 

Big demand from factories. schooU, stores, homes. Wm. B. Eagle writes, 
" My problem is in making enough mats. The tirst week I got over 200 
orders from SI. 00 to -SIO.OO each." Harris says, "Sold many the first 
week — can keep 15 men busy all the time." Gunter writes: "tSold big 
order to County Coinniisitionera — al»o have orders for grade and high 
schools. Many customers repeating second and third time." 



I NEW IDEA 

Fully 
L Patented 



Think of the profit. Lik<» making Kiii<')linc from Kurbiiire or 
tf'ld fn)m lead. Junk tire!t at of ear-h. <iuii*kly cut into 
fltrips by simple hand machine. Patented method f»rni!t 
strips into thirk, aprinty. fVcrlajitine fli>or mars. Ono. 
nickel lire makes $2.00 mat. F.VBRIX Mat Makers 
rlenninc up in thin brand n**w bu^iiiei*!*. Start at home 
On small inveHtment in lia-wnient. suraee or aparo 
room. Make money f mm t hf ^tarl . A'4 bii<>iiit-<«H 
jroWB. profit i» bo big you ran hire h»*lperf» and ?*nl<*»- 
meu. One machin*? k*'*'|>'« four (iclp^r* biiny. l*ro- 
durtiou unlimited. \ Bi? propo<iitii>n for fanablc 
men. While it is new, eet m "ii ihf ground n«M)r 
with the bicK«fit money niakiits plan iu years. ^ 
Write or wire quirk 
for complelp fart« 

FREE. No obliga- 
tion. 





FABRIX, Inc. 

325 W. Huron St 
Chiuge, III. 
Dept. 712 
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Any Man, or Boy, who has a Passion for 
Making Things Needs this Boole 

IT'S ONLY A DIME 

Tbi» Ii<><)k lellg you how to 
iiiuke Klertro-Magnets, Elec- 
troplating Outfits, Secret 
Locks . . . and 30 other Elec- 
trical Devices. You'll find the 
<lirections and diagrams easy 
III follow. Satisfactory tixj . . . 
because evervlhing you make 
will work ... 100%. 

96 Pages — costs a Dime — Don't go 

another day without it 

You'll never get more real instruction for anv dime 
you've ever spent than what's crauune<l between 
llie covers of this book. Send 10 cents (coin or 
flanips) to Dept. F.D.B. 8, National Carbon 
Company, Inc., New York City. 




Now is the Time to Get Ready 



for the BIG PAY JOBS. 

"AVIATION 




Government spending 
itiillion!* of dnllttrn promoting com- 
mercial aviarion. This mean.s there 
will be thousands of new iobii. Now is the time 
for you to start training for a good paying job in 
aviation. 

LINCOLN Prepares You— 

for_ sucpewi, Qovf^rnm^nt Approvrd School. Only modern hi^h » hina 
traininc plane?) with Dept. of Commei'ce approval are n.ied. Irfininic 
liven for tovernnient lircuiw as Transport, Litnited Comm<Triiil. Private 
or Amafiir Pilot. Ground tind m<Thanif« school with experienoc^ in- 
fltriiftor^ .iu-ilifv yon ha Muster Airplnnr and Kii«ine Mechanir. .\irliiie 
pilots fHrn up ro $.>0O :i month: Airi>laiip Hod Eiiuine M«>chrMii(-s idso ffirn 
g(WKl iw»y. 24 ycnr« "iic-ce^-'fiil ''xix-ri-Mn-*' itift tianif"* irole »(-h<K>| tind 



1-1 I 



PI.- 



LINCOLN AIRPLANE & FLYING SCHOOL 
209-D Aircraft Bide Lincoln, Nebr. 




LEARN AT HOME 

Are you adult, alert, ambitious,willing to study? 
Investigate L Aw ! We guide you step by step — 
furnish all texts, including 14-volume Law Libra- 
ry, Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free, 64-page"LawTrainingfor Leadership." 

LaSalle Extension University, DepL12(4-L, Chicago 

TRIAL LESSON in 

DRAFTING 

It ever 17 years •>! age fur this Kree Trial 
I osDii 111 Drafting. IiiterestiiiB and iii>truc- 
tive. 8hnw8 how easy to learn at home by 

C.'IX'. Mt'tliMl. We furnish :Jl to*.b. Get rp»Uy now for 
nioti'^y.niiikinji opportutiitifa uDciiiiix for trained Draft*. 

uJ:.^'''" CHICAGO TECH COLLEGE 

R 145 Tech Bldg., IIS E. 26lh St.. Chioso. III. 






IN 



THE ORIGINAL HOME 5TUDY COURSE 



Tniined men nonKirx 
net ahead. The BUOnlET 
lUipst course for men seri- 
, .11- about Kadlo. < atitloi; free. ' i-*^ 
Oepl. P-I2, 14lh&Park Road, Wath.. D. C. co"T?op*ATf' 



CAPITOL RADIO ENGINEERING INSTITCTi 
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Half a Million People 

have learned music this easy way 



M 



You, too, Can Learn to Play Your Favorite 
Instrument Without a Teacher 

ANT of this half million didn't know ono note from 
another — yet in half the usual time they learned to play 
their favorite instrument. lU-st of all they found Icarnmi: 
music amiizinolu 'iiii. \o monot.mous hours of exercises— no 
tedious scales — no expensive teachers. This simphfied method, 
perfected by the U. S. School of Music, made learning music as 
easy as A-Ji-C. 

From the very etart you are playing real tunes perfectly, 
by note. Every step, from beKinnini; to end, is right before 
your eyes in print and picture. First you arc lold how to do a 
thing, then a picture slioir.t you how. then you do it yourself 
and near It. And almost before you know it. you are playUiK your 
favorite pieces— Jazz, ballads, classics. No private teacher could 
make it clearer. The cost Is siirprisink'Iy low— ayeraclnK only a few 
cents a day — and the price Is tlie same for whatever Instrument 

you choose. . , 

Learn how to play your favorite 
Instrument and surprise all your 
friends. Cliaiiue from a wallHower 
to the center of attraction. Musi- 
cians are Invlteil everywhere. Knjoy 
tlic poj>ularlty you have been miss- 
ing. Start now! 

Free Booklet and 

Demonstration Lesson 

If you really ''" want to play 
your favorite instrument. (Ill out 
and mall the couiwn askin« for our 




Free Hooklct and Free Dcinoii- 
stration Lesson. Thase explain 
our newly perfect e<l method fully 
and show you how easily and (luickly 
you can learn to play at little ex|>ense. 
V. S. .Scliool of .Music. 712 Hrunswick 
HIdK.. New York City. 



LEARN TO PLAY 
BY NOTE 

Plane Violin 
Guitar Ui(ulele 
Organ Saxophone 
Tenor Banjo 
Hawaiian Guitar 
Piano Accordion 
Or Any Other Initru- 
ment 



U. S. School of Music, 

712 Brunswicit BIdg., New Yorit City 

Send me your amaziiiK free book. " How You Can Master Music 
in Your Own Home." with inspiring messaKe by Dr. Frank Crane: 
also I'ree Demonstration I^smi. This does not put me under any 
obiii;ation. 



Name. 



Address. 



Have you thl.s 

Instrument Instrument?. . . 



Cash Payments Advanced -Writers of Songs 

Used and publication secured. Send us any likely 
material Words or Music) for consideration today. 
Radio Music Guild. 1650 Broadway, New York. 





Cireater opportunities now in advertlslnit. 
lA-arn easily and Quickly in 8i>are time. 
I*ra<-tlcal work. No text books. Oldestat)- 
lishcd school. Low tuition -liasy terms. 

iicttd Sqt irtt: Ixxtl.Ul of iiUcrettina mfarmaiion, 

Page-Davis School of Advertising 
Dept. 13S9. 3601 Mich. Ave., Chicago 








TRICK CARTOONISTJ 




Senii $1 no for LaiiKh Pi-o.liK-InK Proirrmm nf 2.1 Trirk l>rRw. 
IntTH with ln.Htructions. CataltiK of Chalk Tulk SuppticH Free. 

BALDA .VRT SERVICE. Dept. 1 . O.shkosh. \\ Is. 



HOME-STUDY 

BUSINESS TRAINING 

Your opportunity can never be bigger than your 
preparation. Prepare now and reap the rewards in 
earlier and larger success. Free 04-Page Books Tell 
Hor,v. Write ww for book you want, or mail coupon 
with your name and address in margin today. 



Became aHadio JExpei't 





O Higher Accountancy 
O Mod. Salesmanship 
O Traffic Manu^iement 
O Law : DeiireL- of LL.B. 
O Commercial Law 
O Industrial Mfim't 
O BankiniiandFlnaace 
O Telegraphy 
O Rail. Station Mgm't 
O Railway Accounting 
O Paper Salesmanship 



O Business Mflm't 
O Business Corres. 
O Credit and Collection 

Correspondence 
O Modern Koremanship 
O Personnel Mgm't 
O Expert BookkecpiaS 
O C. P. A. Coachinit 
O Business Enfilish 
O Commercial Spanish 
O ESective Speaking 



LA SALLE EXTCnSION UIHVERSITV 
Dept. 1264-R Chicago 



JOBS 

ZmmRADIOTElEVISION 

ELECTRICITY'TAIKINC PICTURES 

TluK's are ucltin« better. Trained men are Retting jobs. National 
will cjuiikly train you to qualify In all branches of radio, tele- 
vision, talkiii'.: |)i<'tuii's. hroaiicjistinu. oiiftatlnjj and general elec- 
tiiiit\. TlioKHisli. iiractliai Iraininc. Over $10n.(Pii0 in modern 
1(111111111. m. .National ;;iaiIuaU's in demand. Iteijardicss of age or 
eam-iition you can liarn piolltable trades iu a few months. 

EARN ROOM AND BOARD WHILE LEARNINQ 

't'i'Jt ol our .-.liuhnts cam li\ini; expenses while 
ri'ceivinK trainiiia. We help you set a Job. 
I"or limited iliiu- will allow your conch rail- 
road fare to I.os AUKcles. 

TRAIN IN LOS ANGELES 
This is the Ideal City. Center of Greatest Ac- 
tivitv in Itaillo, Talklnt: I'lcture and Kle<- 
tricity. ;il>.(IIM) successful graduates. .Sclioul 
established 29 years. Send for free de.scrlii- 
tlie liiK.I; and cninllmcnf rti't.TH<!. 



NATIONAL 

RADIO ^ELECTRICAL 
%MOO\.' losAnqe/es 



QUALIFY AS A 

Radio Repair IMan 
Television Expert 
Control Operator 
Station Technician 
Sound Expert 
Ship Operator 
Broadcaster 
Electrician 
and many o t h s r 

jlllls 



V 



Oipt. PMR-12. 4006 FIgueroa St. 
Send IJoiili and luU ditails of Courses 

XAMK 

.VDDKKSS 

CITY ST.\Ti: 
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BEFORE 

Usinq 
SAVANUPPER 




SHOES LIKE NEW 

LOW i^^L. 

mm Pair 



EARN¥;«2«!>rNH0UR 
with SAV AN UPPER 



AFTER 

Us inq 
SAVANUPPER 



Sensational, new discovery makes it unneeessary to lay shoos aside or throw tliciij away, j 
when they become soiled, scuffed and shabby — saves buyinft new shoes. Sav-An-Upper i 
makes the scuffed, discolored and faded uppers glossy, neat and good-lookinR as the day 
they left the factory, quick, easy, economical. Takes only a minute. Jl'ST liKUSH IT 



tney 

ON. More than 
AxN'TEED. 



a polish — more than a dye. Absolutely new and different. GUAIl- 



More Than 
A Polish 



More Than 
A Dye 

Guaranteed 



Completely Covers the 
Old Uppers— Won't Rub Off 

No matter how soiled, discolored, scufTed, scratched 
or faded the old uppers may be, Sav-An-Upper Im- 
mediately restores the attractive, polished, glowing 
neatness of brand new shoes. Sav-An-Upper com- 
pletely COVERS the sculled, unsightly leatner, can- 
vas, suede, reptile skin, satin or linen with a tough, 
waterproof, long-wearing, flexible coating that 
WON T RUli OFF. Sav-An-Upper preserves the 
uppers and adds months and months of extra 
wear. 



Hundreds of Other 
Money-Saving Uses 

Sav-An-Upper Is also excellent for renewing 
trunks, luggage, school bags, shopping bags, 
brief cases, leather upholsterj- and cushions, 
auto tops, harness, reins, saddles, belts, 
wallets, leather gloves, etc. In 
fact, any article of leather, 
canvas or imitation leather 
becomes scuffed, 
scrutche<l, discolored or 
shabby. 



FREE 
S A M P L 



ACT AT ONCE! AGENTS AND DISTRIBUTORS Breaking Profit Records 



Men and women everywhere making tremendous profits — up to 202%. 
Desirable territories are being "snapped up" by hustlers. Get your 
Bhare of the Big Money. No experience necessary — SKNI) NO MONEY. 
Write TODAY for claim proving sample and details. 



W The SAV-AN-UPPER CO., Dept. D-72, Cincinnati, Ohio 





LEARN WATCHMAKING 

and become independent. We help you secure a position. 
Easy to learn. .Send lor FUEE CATALOG. 
ST. LOUIS WATCHMAKING SCHOOL DEPT. 5 ST. LOUIS, MO. 



STEP IH1LO 

THE 




Turn Cheap Oil toGas Heati 



HEATS 25^ CHEAPER 
Than Other Fuels! 

Send nain(> for froe book on LACO'S 
sonsntional new " Minernl-Wick" automat 
oil burnpr. Wnrld'c l<»wfot prii-edl Siives 
25% of fuel co!>t.^. Give« hotter flamp with 
Ie«» oil. Goodrirh (Me.) BiiVf-, "Snvrd nn* $50 
ovi-r coal one winter." Clean, no!.- el ens. double 
pafety feutureo. I5.00G in uw. GUARANTEED. 
UUBI^pi Get low prire, due to simpler 
' de^il[^, low fartory-cowt n . Get 

No-Risk.Tri.il-OfrcrandFrpeBtmk. SEND NOWI 

UCOOIL BURNER CO. ,1124 Union Are., Grimld. la. 




No Work 
No Dirt 

No Ashes 




Look H«r«. DCALCRSl 

LowiT price :iiui fi.el ftuvinga 
b'-lp iiiydvulerN out** II otlirrs. 
I'll dliip vou mtiiiple burner, on 
approval, subject to examina- 
tion, no oblization. Write 
quirk for mv plan. 

L A. COCKLTN. Pre^. 



Banish Boredom . . . Earn Extra Money 
START TO PLAY VERY FIRST DAY 

Picture the joy of playing a 8nap^)y foxtrot, dreamy waltz or 
mellow old favorite on the Xylonniba. No reason why j-ou 
shouldn't! Xylorimba is easiest of instruments to play and 
yet the most spectacular. In constant demand by orchestras, 
radio stations, at lodge meetings and parties. Marvelous 
opportunity to increase popularity, inakc big spare-time 
money. No bothersome practice or exercises. With r ree easy 
lessons you actually Start to Play Very First Day. 

BIG FREE BOOK tells all about Deagan line, liberal trial 
offer and easy payments. Send coupon today for your free copy. 

J. C. Deagan, Inc., Dept. 7459, 1770 Berteau Ave., Chicago 

Send me, without obllRatlon, full details ol Free Trial ofler and 
easy-payment plan on the Deagan Xylorimba. 



CORRESPONDENCE COURSES 

Course No. 112— ELECTRKAL ENGINEERING— \ery com- 
plete and underfitandablc. FREE laboratory apparatus. Comparable 
with coUcKe cfiuFfe. 

Course No. 1 13— RADIO— PL"HLIC ADDRESS— PHOTO ELEC- 
TRICS — ELECTRONICS- All ultra-modern courwc in radio, public 
addrcf'!'. photo eleririr, and electronic work. Graduates are true 
"Vacuum Tube Technicianc" 

Lowent ro»t — brwt vnlue rorrecpondence roiirseti in America. 
I'avniint Plim ($1,00 per months. Write for Catalog. 

UNCOLN ENGINEERING SCHOOL, S5S-B S. 37UiSL. Lincoln. Neb. 




5^ 



EB 



Pend postcard for our free catalogue. 

TtioiisaiKis of barsaliis. Address: LITTLE 
BLUE BOOK CO., Catalogue Dept., 
Dc.~k 422. Ginird. Kan.=as. 



NEW WRITERS WANTED 



Name. 



Address. 



Be a Journalist. Big oppor- 
tunity now open for l)esinnine 
writers to become News Cor- 
reapondont.q, Feature Writers, Columnists, Authors. Cash paid for 
material published. No experience required. We train you. FREK 
Details. NATIONAL PRESS A.S.SOt lATION, Dept. C, 380G Beverly 
lilvd . I.os Angeles, California. 

INTRODUCTORY MAOIKIT OFFtR 

Every amiitcur cnii lujw ufford |trof«.»aioiittl miicic equiptiienl. New 
MAGIKIT reudy-liwiMHcnible trirks now uvutlable at t*(>n!Uitiijnal low 
prices. Deitiened by Peter Adanii>. author and authority on ni'^K""; 
Finest materials. Complpte iiietrnctinn." with each MAGIKII 
product including effect, how it worlts. how to apsentbic, suitable 
'putter Send 25c t.<lay for I .NTRODUCTOn Y CARD TELE- 
.«C01'E TRICK He llic rir>t in your neighborhood. 
FEUOWCRAFTERS, INC., P«pt. K, W B«»con St., Bo»toB 

BUILD DUTCH WINDMILLS 

Buutlty Your Qardm— IMak* MoMy Scllinc to Olhar* 

Easy to buUd from ULUE PlllN lS. Model Ulu lllox««?n •tyljl 30 ' 

high) 7oc. Model B25 attractive Dutch Windmill opera Jul DUTCH 
GIRL CHURNING BUTTER bOz. Knocit Down Kit lor Rlodel B26 
only $4.00. Lawn cut out patterns sunbonnet girl, Dutch boy, lulip tjlrl 
and Holland pair. 35c each. 4 lor $1.00. For Catalog Knd 10 oent*. 
Free with order. ... . 

CrafUman's Me<M Ca., Dpt. Pt4. 2030 N. 4Ut St., MllwaiikM, Wis. 
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GIVEN WITHOUT COST 

Over 300 Dandy Big Prizes 
Including a Speedy Motorbike! 

OH, BOY! Here's your opportunity to win over 
300 big prizes without cost! Get this 1934 deluxe 
model motorbike, fully equipped. Win a printing 
press, open a shop of your own, and make money. Or 
pet this radio microphone and go on the air! Heaps 
(if fun. . . . Besides these wonderful prizes, you can 
ram CASH PROFITS. It's easy! Just deUvcr 3 fine 
magazines to customers in your neigh- 
borhood. No experience necessary. 
Mail the coupon NOW — and we 11 
start vou? 






You'll have lots of fun studying 
^ the moon, stars, birds, and wild 

life with this telescope. Ten power. Mail the 
coupon right away, and start winning it. 

Jim Thayer, Dept. 440 

The Crowell Publishing Co., Springfield, Ohio 

Dear Jim: I want to earn MONEY and PRIZES. Start me at once, and send me 
a big Prize Book, showing over 300 prizes that I can win. 




Name 
City..„. 



.-Address... 



„State.. 



.Age- 



PHOTO-ENGRAVING IK 



m ARTiST 




We Furnish all equipment and materlaU 
Inrludlni; larKe plioto-eiiRravliig camera complete 
with lumps, lens and .screen. When you have lln- 
ishod the course you can establish a good paylni; 
independent buslne.ss with the etiuliiment furnUshed 
or work for others at a big salary. Photo-Engraving 

offiT^ ePTit'T uppnrtiinttim tndiiy (liiiii nnyot htri iidiiHtry Evt-ry 
pier iiri-'ili I liUi.HHiiviif I'optUar Mcpfmnli-n wanciiKruved byt hepror- 
ojtpi w-c tpnrti y«»n. Emm eood nioitpy while learning. Write today 
forotir in'w ilhtntrated rntaloc wliirh wan encmred on cqitipnipnt 
BUfli 11" we fiirninti. Vnii will nut obllBnied in »tiy wiiy by writ ins. 

Asrara School ol Pboto-Encravlng, Dopt. 1124, Aorora, Mo. 



BUCHSTEIN'S FIBRE LIMB 

|13 soiitliing to your stump — 
Istrom;, cool, neat, light. Kasy 
' payments. Brace for all de- 
formities. 
_ D. BUCHSTEIN CO. 

S«id for CoUlog Today StO Std An., So., MINNUroUS, Mimi. 





FREE LESSOK 

HomeArtCrafts 



GOOD MONEY FORSPARETIME 

A n*w cRty way. Art noTeltics in bU demand. Get (rvc 
lenon :uid guirkly loarn to d^ioratf Giftii. Bridce Pru«i». 
loys, etc. N<> pxperirnre n^c^fiuiry. Arivime can buc- 
ceed with simple "3-jitpp" m<>thnd, nnd vnii enrn 
J1S j'oii U'arn. Everythinx furvMwd. inrluding buh- 
ply til NovfltiPB fur you to d«-c"T:tte and Home- 
rr»frrr% Outfit. 

NO CANVASSING 

JuBt flit at liomc and makr up 
ro $50 u wt-fk Bpiirf tintc or 
full. Write today for bia il- 
lufitrnted book sod FIRST 
LESSON FRKE. Abwliitdy 
_n<tt one tent to jmy. Lenai'U 
i.-* ffp*-. Opr'nincR in every 
loculity. Writf quirk. 

FIRESIDE INDUSTRIES 
DepL 6e-W Adrian, Mich. 



When writiiiff please mention Popular Mechanics 




WE CAN TEACH 

YOU DKAWINU in 
your own home during your 
sp.-ire time. Thirty-tive years of 
successful teaching proves our ability. 
Artists receive large salaries. 

Write to<lar for Art Tear Book 

SCHODl^APMlEPAkT 

Dept. 1 94, 1 0 E. Huron St., Chicago, HI 




AIR CONDITIONING 



today's big 
opportunity 



Air CoNDiTioNiNC is 
the next big indus- 
try. Mark that pre- 
diction ! Its oppor- 
tunities are as big 
in winter as in sum- 
mer. Plumbing and 
heating engineers must know Air Conditioning 
— the field in its broader aspects invites ambi- 
tious men. And a new, up-to-the-minute course 
on Air Conditioning now offered by the I. C. S. 
will help you qualify for advancement in this 
new field. Full information — free. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5543.H, SCRANTON, PA. 

Expl&iafully about your course in the subject marked X : 

□ AIR CONDITIONING 

BChemifltry □ Acrountancy 

Railio □ Advertising 

□ Aviation D Klectrical Knsineerinc 
n Refrigeration • □ Drafting 

O Inventing * Patenting □ Show C'anl Lettering 

□ Architecturo □ CooU English 

Ifame - -^09. 

AddretB 
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CAN YOU FIX IT? 

The!«e wondfr boolts tell 
ptcp by Bipp HOW to tftkc out 
"play" in diffcrcntinl — to 
kill the shimniv li* atonrintt: — 
to set TIMING— how to put 
your finscr lnstMltly on cn- 
(ine trouble and then tho 
quirk eipprl way to FIX it. 
Newest improvement!* fully 
covered. Gqunt to a com- 
pl*to tradf> rource at less 
than a fourth the cost. 

6 Bis Volumes 
Latest Edition 

?500 pacm, 2(XK> ill<ii«tra> 
tionR. wirine di»(ram!>, etc^ 
including Aviation Mot<H«> 

I>e Luxe t>dit inn. sold- 
«tamped flexible bindinc- 



on approval. Jtet mail the coupon and we'll w»n<l you 
a eet of these remarkable auto books, just ofT the 
press. AVhethcr you are a mechanic or helper, ex- 
pert or apprentice, auto owner or driver, if 
you're interested in knowinK all about 
automobile mechanics, then take advantaeo 
ot this FHEE OFFER. 

DONT SEND A PENNY! 

A >>etter job — in the fciKantir auto industry, 
BIGGER PAY — a chance to go into busi- 
ness lor yourself and get a share of the huge 
profits that are waiting for any man who 
even half tries to improve himself. I^ara 
Auto Ennineerinar with these wonder books 
a new way — without studying or memoriz- 
imc. Simply use the JIFFY INDEX to 
look up the answer to any auto problem. 
Built by eleven of America's (zreatest auto- 
mobile enicineers, and written in simple 
language so you can understand it. 
FREE! Privilege off consulting 
Automobile Engineers of Amer- 
ican Technical Society for one 
year without cost iff you mall 
coupon Immediately. 
If you send NOW we will include an extra 
volume No. 7 which covers all 1934 car im- 
provements — knee act ion wheels , at ream- 
lining, booster brakes, etc. 



AMERICAN TECHNICAL SOCIETY, 

Dept. .\919. Drpxil Avo. A 58th St.. Chiraco. 111. 

I would like to »f>e the new fl-vf>lume edition of your AUTO BOOKS. I will ptiy 

the few renin delivery rhargen only, but if I choose to, I may return them eJtpr<*fS 

collect. If after 10 cfiiyf unc I prefer to keep them. I will wend you $2 and pay tho 
,balance at the rate of only $3 a month, until $24.80 is paid. Please include free 
consulting membership and extra Vol. 7 ua per your offer above. 



Name. 



Address 

Attach letter titatinx atie, orcupation and natn« and addr«os of employer and at 

leapt one biMin'-WH man ii» n f <T<'ii<-e 



^CARTOONING 




NEW. ORIGINAL, COMPLETE COURSE. 

' - J -'^■'■■j ■ ■, ■ ,'■ v*A cifT^rmt 

wufptip^r a>yl nKHj'UK"- i 'ir/,i<,„iAt». Full of 

pnn'-h and interest. 30 fnnrinntinQ le*»on»: 
hu idrrdu of ntr n-hy~nte p Carfoonn. EX- 
TREMELY EASY. Learn quickly riohl from 
th*' rtart, either for f»in and «parf monfy.OT 
to become a pr«>fefsi<inal C.-irtooni"!! Money 
Back Guarnntee. Or. ncnd f'>r Frre tirtailn. Doj.'f 'Iflay* 

AMERICAN SCHOOL OF CARTOONING 
Dap*. 112 614 W«<t Austin Ay. Chicago, III. 



MADE 
EASY 

Complete 

COURSE 

T22? 



Learn Photo-Engraving at Home 

MAKE Eiirn money while learning. Large plioto- 
MQI^PY engravinR camera, c<iuipped with lens and 
screen, automatic etcher, and all other equip- 
ment furni.xhed. \yrite for FRRI3 ill istrated catalogue 
and tho facts regarding this fascinating profession. 

NATIONAL SCHOOL OF PHOTO-ENGRAVING 

321 Virginia Avenue. Joplin, Missouri 



Play A Tune 

In 10 Minutes 



On your Spanish Guitar. Vke. Tenor 
Hanjo. Mandolin or Hanjo Mandolin. 
No knowledKe of music necessary 
No practice. Play first by num- 
ber, then by note. Simply 
attach K-Z Player to your 
favorite Instrument 
press numbered keys 
and play. 



FREE 



instruction book with 
numbered tunes and 
chords comes with every 
E-Z Player. Start playing 
popular tunes by number right 
off the reel. Be the life of the 
party — the center of attraction — a 
radio star. Don't wait. Write today for 
3-Day Free Trial Offer and Special Guitar 
Values. A postcard will do. 

FERRY SPECIALTIES. INC. 
Dept. 4312 Evanston, III. 



The Ideal 
Christmas Gift 
for a Boy 




Here's Fun Galore 

Boys want things that will "GO" — things he can race 
with — scooters, pushmobiles, small autos with motorcycle 
engines, wind wagons, etc. — Whether on spinning wheels or 
glistening runners — fast ice yachts, skis, toboggans, bob- 
sleils, motor driven sleds and snow speedsters. 

The air-minded boy enjoys gliders antl model airplanefl. 

He can turn his back yard into a regular amusement park 
with all these thrillers — ferris wheels, roller coasters, merry- 
go-round swings, etc. 

How fascinating to imitate the big engineers and make 
small water wheels, pile drivers, aerial cableways and other 
things that "work." 

When at camp or on the water he needs plenty of ideas 
for new ways of having fun. Here are dozens such as water 
bicycles, push boats, water coasting toboggans, water 
games, etc. 

On rainy days and other times when working in his 
home shop he has the hardest time finding interesting 
things to make. Here arc any inimber such as electric loco- 
motives, motion picture cameras, wood turning lathes, etc. 

All in this great 

Boy Mechanic Library 

YES— ACTUALLY 
4000 Worth While Things to Make and Do 

He need not envy the other boys on account of tho things 
they have but can be the boy In his neighborhood to make the 
others wonder where he gets all his Ideas. 

Ix!t him get the thrill of having "Made It Himself." 

Kverything Is pictured out and made easy. 

4 Big Volumes— Books 1, 2, 3 and 4. 

Each Complete in Itself. 

E^ch book measures 7 x 10 x 1 ' 2 Inches In size, has 460 pages. 
Is profasely Illustrated and contains approximately 1000 
articles. 

Single volumes are $2 each Please designate by number 
when ordering. If the entire set Is ordered at one time, the 
price Is S7. 

Win be sent to any address postpaid when remittance accom- 
panies order, or parcel post C.O.I), anywhere In the V. S. 
Simply pay postman price plus extra postage when delivered. 

POPULAR MECHANICS PRESS 
200 E. Ontario St. Room 1234 Chicago, 111. 



When ivriting please mention Popular Mechanics 
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NEW DIESEL ENGINES 

Don't Wait! Diesel Power is 

the big, new field for greater opportunities and bigger pay. 
GET OUT OF THE RUT! BE AN EXPERT DIESEL ENGI- 
NEER and advance with this great new industry that is 
sweeping the world. 

LEARN DIESELS in our big, nationally recommended 
DIESEL Schools and Shops. The original, exclusive 
DIESEL Schools of the United States and Canada . . . 
established many years and always ahead in training and 
equipment. More engines . . . more 
successful graduates . . . more Big 
Pay Jobs. 

Send for your FREE copy of 
"Diesel News," containing up-to- 
the-minute information about the 
amazing opportunities everywhere 
for trained DIESEL men. 
HEMPHILL DIESEL ENGINEERING SCHOOLS, INC. 

2127 San Fernando Road, Los Angeles, Calif. 
P. 0. Box 101, Chicago. 111. P. 0. Box 892. Oklahoma City. Olcla. 
S07 Westlake N., Seattle, Wash. 1043 Pender St., Vancouver, 8. C. 

N ation-wide Employment Seryice is Free to all 
Hemphill Graduates 



Kooli K Kxplains All 
Practical Srliool Courses 
— ^Day and Night. Book 
II Explains Ilome-Stuily 
Combination Course. 




ART LESSONS 

B«coin* Tal«nt*d Artist WHh BIc Incom*. 

This thorough hi>me-«tudy Course teachfB Commercial 
Art« Cartooningt LattarinS-— anutomy, perspectivf, adv. 
lavout, ehort cuta, tricks of profession, etc. By AU'Zander 
Murray, (amoua Art School instructor. Natural ability 
not nacaaaary* Over 815 clear, oonciM; instruction platen 
aenure pasy, rapid dovclopment. ahfMita of drawing 

pupvr io'-ludi'd FRCC. Ci'Hii>Icfo C'liirm- (no mnrp tf> p;iy) 
only $1.95 postpaid— or sand no monay, pay poftmnn 
plus poflt.-kffe. Monay back if not ddightod aftfr in^pt^o- 
tiog. Turn your spare tima of today into blc monay 
EDUCATIONAL SUPPLY CO., Dapt. 100-M, 



{1 



25 

POST 
PAID 



I COURSE 

coMPierE 



Raclm, wns. 



MUSIC LESSONS HOME 



Ij JUT J j | J S 



You can piny music like this quickly 
Write today for our FREE BOOKLET AND DEMONSTRATION 
LESSON. It tells how to learn to play Piano, Organ. Violin. Man- 
dolin, Guitar, Banjo, etc. Beginners or advanced players. You pay 
asyoulearn. Ixiw cost. Easy terms. Thousands of satisfied students. 
AMERICAN SCHOOL of MUSIC Wett Palm BeKh, FLORIDA 




AVIATION 
MECHANICS 



Auto-aviatlon mechanics and 
welders are in big demand. Make 
d money! Enroll now at special 
low rates. Illustrated literature 
FREE. Write today. 
MICHIGAN TRADE SCHOOL 
3750 Woodward Ave. Detroit, Mich. 



Write 

FREE 

CIRCULAR 



ARTISTS MAKE MONEY 

Find out your ability. Send name, age, occupation and address 
for Free Vocational Art Test. 

Federal School!, inc.. 12134 F»il»r»l Schoolt Bid;.. IVIInneapolii. IWInn. 

CIVIL SERVICE 

VALUABLE INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE 
WASHINGTON, D. C. 




Make Money at Home / 



i)6R0W MUSHROOMS in your cellar or shed. Exclusive 
'new process. Bigger, better, quicker crops. More 
money for you I Eiidrmoin ne« demand. Wrile foi Fret Book, 

Ameriein Mushroom indusHos Ltd., DepL 889, Toronto, OnL 




When You Build the 

"SOVEREIGN" 

You Can Build Them All 

Complete book on building Popular Mechanics Famous Museum 
Ship Model "Sdvprelun of the Seas." Price $1.00 postpaid. 

Popular Mechanics Press 200 E. Ontario SL, Chicago 




[mmi liBRARy Iibraks' IffiRm liBRm Librakst ubmky 

ftttcnoL FittcnoL Psaok*. Psacttai ^mta Pwcnw. mxsn 
tennrr EiEcufcmr.- aEcnmr BBcnuni afcnuarr &Bcnnir tLaunrr 



Know Electricity as Experts 
Know It'-and Get an Expert's Pay! 

Recovery has begun I Tlie months ahead are charged with signifi- 
cance and expectation. What will you do to get the Jump on the 
other fellow? 

Thousands of men have used 

The Croft Library of 
Practical Electricity 

The Croft Library is a complfte clcrtricnl edncfttor. It iii founded on practice— on 
20 years of shirt-ftWyc experirnre — on work as it is artually done. It is jammed from 
covpr to cover with tlie kind of htird-Iteiided fmrtfi you want. Written so tlmt tli« 
bezinner ran euKily tindernland it, yet no sound, so thorough, that it is the daily guide 
of 59,000 highly t>uid elertrioal workers and engineers. Croft tetis you the things 
you need to know about motors, grnorntors, armatures, comnnitntors, transformers, 
cirruits, ewitrhboards, dLiiribution iystems — electrical machinery of evt-ry typo- 
wiring for lisht and power — wiring of finished buildings — underwritom' and municipal 
requirements — illumination in its every phau — the most itnproved methods of light* . 
ing — lampa and lamp affects, etc. — how to du a complete job, from cstiinatinx it, to 
completion. 

No money down— easy payments 

Fill in and mail the coupon attached and we will send you tho entire set of seven vol- 
umes for ten dayH* Free Ksaminiition. We take all the risk — you assume no obligation. 
If you decide to keep the books, wnd $1.50 in ten days and tne balance at tho rate o{ 
$2.00 a month. Send the coupon NUW and hcc the books for yourself. 

I 



I FREE EXAMINATION COUPON 
I 



I 



mcGRAW-HILL BOOK CO., 330 W. 42nd St., New York 

Sontl nie for ten diiys' free cxnniiii.'ttioii the Croft Libniry of Practirsil Flectririt y . 
If Biitiflfiictory 1 will Bend you $1 .60 in 10 diiya and S2.00 muutlily until tlie price of 
S19^i:)paid. If not wiintrd, I will rt>ttjrn the books puatpuid. (To InMir* 
prompt shipmont writ* plainly and fill in all linoa.) 

Name I 

Home Addreaa | 

City and SUte | 

PoMtion I 

Name 



of Comiiany PM-12.3 * • 




LEARN TELEVISION with RADIO— NOW! 

rinc opportunity for experts In thla 
amazing new Industry. A NKW busl- 
nes.s in a NEW era offers NKW op- 
port uidtles for bli; salaries! You lenm 
Radio and Television from the hefiln 
nlng to end In our marvelously 
equipped lahs and studios. You actu- 
ally operate thousands of dollars worth 
of expensive equipment. You net ex- 
pert Instrurtlon and skillful KUldance 
by radio-television specialists. 

Demand for Televiaion Experta 
Television now perfected and ready 
for the market ON THE NEXT HIG 
BUYING WAVE. »uslne.ss leaders 
predict new system television will r»- 
tiulre thousands of relay and broad- 
cu.stlng stations. Ultra-short waves win 
permit elKhty thousand television stations 
in America alone. GET IN NOW and 
"hiilltl lip" with tho worltl'.s n<>xt billion 



dollar Industry. 




FREE FOLDER 



Five Months 
Thorough, Practical • 
Training 

Qualifies for radio- , 
phone license (1st 
Cla.ss) Complete up- 
to-the-minute tralnins: on 
modern "workable" tele- 
vision equipment Inrlud- 
Ins the new cathode-ray. 
Practical experience in 
studio, control room. 
Transmitter operation of 
Television Station 

W9XAI.. Employment aid whilo 
traiDinK mnd upon eradtiation. 

Write for free IxKtlc "Pictures 

on the AIR" NOW. 



S. Q. NOEL, Pres. First National Television, Inc. 
Dept. A12, Power & Light Bldg., Kansas City, Mo. 

Without oblisation. aend me postpaid FREE' Illu'traled Folder. "Pictures oo the Air." 
teliini about new opportunities in television. 1 am 17 yrs. or older. 



A*am« . . . 



When writmg to advertiseis please mention Popular Mechanics 
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Classified Advertisements 

W3RL0S BEST WJOfT AD MEDIUM 

Advertisements in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper dastification in January issue, copy should be in our office November 16th 



ADVERTISING AGENCIES 



INCH Disi'liiv ail\ fili-cnipnt tifly iiiaKa- 
zincs. year ml'-' I'ui-ular Service, 

Athinlic City, N. J. 



OLD E-italili.shiMl ailicni-int; a;;iTi('y will 
train liiiiitt'd numljcr of stiHitnts (men or 
women) in praitical advertising. Opportu- 
nity to earn while learning. Advertising In- 
stitute. 81, '1 Southwest Building. Log Angeles. 



ADVKKTISB Profitably: Sl'i reaches 
C, 000,000 .Sunday newspaper nM'iir^ with il 
word ad. Newspaper, magazine rate-guide, 
ftee, t'liicaco I'nion Agency, 20 West Jack- 
son. rhicaeo 



AUVERTISB In country weeklies. Lists 
free. Meyer Agencr. 41U Hartford St, 

St. Louis. Mo. . 

I<K.\RN Advertising quicltly at home. New 
easy practical plan. No text hooks. Inter- 
esting hfioklcl free. T'acc- Dai U School of 
Adrertlsini;, ::>;nl Mi,l]i^;in. Dept. ;M3-C, 
ChicaiJii. 

KltKE — New Advertisers Bate Guide. 44 
pages. Includes everything. Lowest rates. 
E. H. Brown Adrertising Agency, 140 S. 
DeaiiMtn. Chicago. 

FOR ADVERTISERS 

24 WORDS $2.40. Mail order circulation 
100.000 guaranteed. Ooodall Adv. Co., Box 
San Francisco. 

:iO WORDS Printed 10.000 advertising 
circulars and mailed to prospaets. $1.00. 
Lee Agency. Sheridan. Arit. 

24 wSsI Monthly-weekly eomblnatim 
t4.98. Magaslne free. Damell, Jaekson. 
Tennessee. 

25 WORDS 2.'i Magazines. 3 mooths fl.M. 
One inch $6.00. Plans. 36° Uberty St., 
Brooklyn. N. Y. 

10,000 CIRCULARS Printed, mailed to 
mailorder buyers, $11.93. Sample? Midget, 
Warnisprings. Oa. 

ADVKRTlSK: 24 Wonls In 250 newspapers 
$10. I.i-'. fri'P. M - iru- Si'ivi.,' liil- 

reaiJ. !- i I in xcl. i'hii . 

BMSINEBS 8EBVICE 

POWERFUL Sales letters prepared. Name 
business. .Ted Scarl)oro. Maplewood. N. .T. 

DELAWABE Charters: fees small: free 
forms. Chas. G. Guyar, tOl Usriwt St. 
WUmlntton. Del. 

INFORMATION 

AXT InformattoB desired S5e eoin and up. 

Fred Klotz, Beading, Pa. 

AUTOMOBILES 

M0K0O11AM& With oar instractions you 
can apply beautiful, -everlastlns. transfer 
monograms to your automobile yourself. Send 
$1.00 bill for complete set. Print three In- 
Itials vvantetL K. Langen. Whalom. Mass. 

8PKD la Auto Racing. Brand new book 
gives all speed records; drawings, pictures, 
niU description of record cars. Tells how 
SOU ean build I25-i:i5 ni.p.h. stock car and 
speedway racers. Midgets, conTersions, fully 
described. $1.00 postpaid; SLU C.O.D. 
Ray F. Ivtins, Dept. Madlsomille, Cin- 
cinnati. Ohio. 

AUTOMOBILE SUPPLIES 

AUTOMORII.K Dealers, restricted terri- 
tory. Kew auto lock and safety device. See 
page 700, November issue. Popular Mecban- 
Ics. Auto Brake Clutch Locking Device Com- 
pany, .^420 Irvlna I'ark Itl v d.. Chicago. 

AUTOMOniLK Supplier! Kadlos! Bank- 
rupt stocks! World's lowest prices! Recon- 
ditioned AC spark plugs 29c! Hot water auto 
heaters $:;.98'. House radios $12.85! Paint 
95c gallon 1 Seat covers 98c I 1000 bargains I 
Free bultetlni Staadaid Llqvldaton. 1363-A 
Gratiot, Detroit. 

NICKKL Plating outflts, connect to your 

battery. No tanks used, thousands in use. 

$3.00 prepaid. Gunmetal Co., Ave. J, De- 
catur, ilL 



OKNERATORS. Starters. distributors, 
magnctii.^ or electrical parts for any auto, 
truck or bus. New, used and rebuilt. Save 
up to 75%. Write for prices. Stato Ignition 
.Service, 2002 South State Street, Oileago, 
Illinois. 



AUTO TRAILERS 



HOOK Of camp trailer plans containing 
fifteen modern designs ranging from 8 to 10 
feet Cm sent postpaid for $1.00. Ihellen 
Trailer Service, Box 25. College Park Sta., 

Detroit. Mich. 



AUTOMOBILE SERVICE EQUIPMENT 

MICROMETBB: Measures outside eveir 

thousandths between 2 and 5 Indies. Per- 
manent accuracy guaranteed. $1.00. Agents! 

Schaan. Laurel to n. Long Island. 

DK'.MO.XSTUATORS. Compressor, test 
bench, S-hour battery charger — arc welder. 
Guaranteed. Trial and terms. Ken's Equip- 
ment Exehange. Bok M-1M8, Xkar. Oblai 

A. C. AUTO GENERATORS 

TICN Practical and inexpensive changes 
converting Dodge 12-V. Ford T, A.. Chevro- 
let Dclco 6-V generators Into 100-500 watt 
capacity a.c. generators, or into 32-110-'V 
d.c miitor or generator. Dodge is 500-W 
self-excited. All in one book Illustrated 
with complete simpliaed InstraetlMu and 
drawings for only $1. Autopmrar, 408-B, 
S. H nyne .Ave.. Chicago. 

KLKltlilC Lights— Wind driven— You 
build them. Write Wind Motor Electric, 
Rldgway. Mont. 

DODGB Generator quickly changed to 
powerful electric welder. Instructions $1.00. 
Neal Brawn. Blehland Springs. Tts. 

MOTORCYCLES, BICYCLES 
AND SUPPLIES 

DIME Secures sample Speedway Bscing 
>fagazine. catalog English motorcycles, crash 
helmets, speed books, supplies. Overhead 
speed heads for Fords. Cljrmer, 434 W. Ploo, 

\jO?, .Vngeles, Calif. 

BICYCLE Repair book — Tells everything — 
Send 2,5c — Parts catalog free. A. H. Hanveil 
Cycle Works. Dept. 104-JI. 6267 Gravois, 

.'<t. I,ouls. Mo. 

ANY Moton'.vcle purchased from Knuth's 
will give real service and satisfaction. Send 
Oc for bulletin. Complete stock. Ail models 
and low prices. Knuth's, 2491 W. Fond du 

Lac Ave.. Milwaukee. Wis. 

MOTORCYCLES— Direct to you at rock- 
bottom wholesale prices. Itehuilt, roadtested 
and Kuaranteed Indians. Harleys, etc. Send 
10c today for "Bargain Bulletin 4X" Cran- 
dall Hleks Co., 7M Commonwealth Avenue, 
Roatew. Mass. 

HENDERSON, Excelsior. Harley, Indian, 
used parts, alloy pistons, catalogue and wings 
pin 10c. Rallak, lOO N. 12th, St. Louis, Mo. 

JIOTOBCTCtiE Bargains, lowest prices, 
bargain sheet for stamp, motorcycle acces- 
sories, largest line in America, lowest 
prices. Largest motorcycle mail order house 
ir the United States. Rochester Harley 
DavMsoB ConMntioB. US West Main St.. 
WaHierter. iC. T. 



SEND 15c For Illustrated used Motorcycle 
catalog. I-arge stock. liarjralns. Indian 
parts. Accessories. Indian Motorcycle Sales, 
Kansas City. Mo. 

FOR FORD OWNERS 

FORD Repair book for V-8 and Model A. 
.Answers 000 mechanical and electrical (iues- 
tions in non-tccbnii al language. Used in 
iuin<lre<ls of Ford garages. 144 pages. Sold 
on money-back guarantee. $1.00. postage 
prepaid. Trade Press Publishing Cn., Mont- 
gomery Bldg., Milwaukee. Wis. 



BATTERIES 



WIND Driven propellers, for auto and 32 
volt generators. Charge batteries. Details 
lOe. Propeller Man, Kindred, No. Dak. 



RATTERY' Rebuilding infonnatlaa SSe 
(coin I . Gen. Batt. Swv., 7S Glenwood. Mln- 

neapolis, Minn. 

BUILD New batteries from old, vtork at 
home. Daily cash demand. Thousands can 
be put into service. Send 2Sc for formula, 
instructions, mold catalog. Home Ooevps- 

tlons, St. Paul. Minn. . 

EDISON Storage batterlc.5 for power and 
lighting systems. Replace your old lead 
batteries with tlic Kdison. Huilt like a bat- 
tleship. Non-acid. Xon-corroslve. Excep- 
tionally long life. Liberal guarantees. Free 
lUustiated literature. See Jar Batteqr Com- 
pany, 82 Sterling Avenue, Tonkers, N. T. 

AVIATION 

MARATHON J-.3 Motor like new. Five 
hoars. Wheels. Tires. Landing gear. Tall 
assembly. Cheap Olider Motors, 1507 Scott 
St., Coving ton. Ky. 

SEA And air iiaiU'alion instruction, books, 
instruments. Kovurniiicnt niai)s and publlos- 
tions. Write for dciuil Wcems System of 
Navigation. Annapolis. Md. 

INTIPPED Propellers; U. ',4, % h.p. 
motors $1.75; 40", $4.00: 48", $4.25: 51". 
$4.50; 54", $5.75; 50". |6.7S: 84". 17.60. 
Harley air drive prints SOe. The XB.8. 

Propeller. Ll ll t z , _Pa^ 

NEW Aeroplanes. $98,011. Quality propel- 
lers, $a.9S. Photos, leather bound flying 
manual. 25c. Hilihs. Ft. Worth. Texas. 

USED Airplanes and gliders. $30 up. 
Literature 10c. Continental Sales. Bw 3i4U, 
Indianapolis, Ind. 

GENUINE Navy aviators leather helmets. 
Nutria furllned $2.95. Aviators flying suits 
$15.00 up. Air Transport, Garden City, N. Y. 

HUNDREDS Of airplanes. Bepalrabla 
crackups, $30 up. Directory 20c. Used Air- 

craft Directory. Athens. Ohio. 

GKT Into aviation. Air transport pilots 
get up to $7,000 per year; mechanics, $2,500. 
I^eam at this government approved school. 
Write for complete information. State age. 
Lincoln Flying School, 2004 Aircraft BuUd- 
tng, Uneoln, Nebr. 

MODEL AIRPLANES 

BIG Package of model airplane samples. 
Send dime for paddng and postage. Aero 

Shop, 3050 ITurlbut Ave.. Detroit. Mich. 

BO.ATS, OLTBOARD MOTORS. ETC. 

OUTBOABD Motors. Baamdltlonad. AH 

sizes. Johnsons and others. tSO.OO and np, 

■Murray Boat Shop. Traverse City, Mich. 

IG FOOT Kayak complete plans November 
Bodder 35c. Free boatbuilding catalog. 
Budder PnbUahlBg Oompanr. 15 Mnnay 
street. New York City. 

CARTOONING 



LK.MIN ("arlooning. Send dollar now for 
complete picture chart course. Carroll Stu» 
dios, liox 7"i, .St. .lohns Pla. Sta., Brooklyn. 
Ne\v York. ^^^^^ 

LEARN Cartooning:— 30 lessons, 500 illus- 
trations, with drawing pens and penelln 
Postpaid complete $1.00. Scovell StUdlot. 
Box r.lO, HoUvwood. Calif. 



FREE Cartooning course. For particulars 
— -Miller Cartooning School, 121S Maple 
Street. Vancouver. Canada. 



CARTOONISTS— 20c Brings list cartoon 
markets, syndicates, etc Smiths Service, 
PC. Wena tehee. Wash. 



FOR BOYS AND SIRLS 



niE Mjratertous Gewgaw. Fascinating 
new toy. For young and old. Deceives the 
human eye. Baffling. Entertaining. With 
Instruetlons SSo oirin. Gewgaw Oo^. SOt 
Cleveland St., KaahTllIe, Tenn. 



EARN Christmas money — Order 50 sets 
Christmas seals. Sell 10c each. When sold 
return $3.00, keeping $2.00. StNlcholas Seal 
Co.. Dmt. 43njB>, Brooklyn, New York. 



Copyrighted material 



POPULAR MECHANICS ADVERTISING SECTION 



35A 



PICTURES AND POSTCARDS 



FIFTY Christmas cards and envelopes, 
your name Imprinted $1.00. Tliree dand)' 
samples 10c. Personality Company, Hut- 
chinson, Kans. 



BOOKS AND PERIODICALS 



THOUSANDS Of old magazines. List 10c. 
Seeley, Box 747, Jennings. La. 



GAMES. ENTERTAINMENTS AND PLAYS 



KIPPY-HOME Golf course. Ideal Christ- 
mas gift for young or old. $1.93 post paid. 
S. & H. Sales Co.. Newton. Iowa. 

PL.VYS, Operettas, musical comedies, com- 
plete minstrel tirst-parts with sung programs, 
blackface skits, vaudeville acts, monologs, dl- 
alugs, recitations, juvenile plays and songs, 
musical reiidings, entertainments, make-up 
goods. Catalog free. T. S. Denison & Co., 
623 So. Wabash. Dept. 11, Chicaso. 



MAGIC TRICKS AND JOKER 
NOVELTIES 



230 TRICKS In magic 10c. Reeder, 104 
So. 4th St.. Clinton. Iowa. 

THICK Catalogue, illustrated. 10c. Oaks 
Magical. Dept. .'4S. Oshkosh. Wis. 

OBKAT Fun! Magic writing water 10c. 
Safe-Chem. New Haven. Conn. 

FREK Magic catalog I South's largest 
line. Amaze — mystify your friends. Be pop- 
ular. Earn money. Lylo Douglas, Station 
A-'i. Dallas. Tex. 

DOLLAR Trick— 25c. King. 1130 No. 
Karlov Ave.. Chliago. 

CLRIOUS, Ofcult hooks, magic, novel- 
ties. Catalog 10c. Marrelle, 159N State, 
<'hicago. 

MAGIC Catalogue 20c. Lynn, 105 Beach, 
Dept. .1. .Tersey City. N. .1. 

LARGE Professional magic catalogue, 23c. 
Holden, 220 \V. 42nd St.. New York. 



CHALK TALKS 



LAUGH Producing program. $1.00. Cat- 
alog free. Balda. The Cartoonist, Oshkosh, 
Wisconsin. 



RADIO SETS AND SUPPLIES 



WONDERri'L li Volt battery midget ra- 
dio — requires no I! battery— $19.9."). Solter 
Radio Shop, 10:i N. 7th St.. Slinneapolis, 
Minnesota. 

JflCROPHONE For broadcasting over any 
radio. $1. Faas Research Laboratory. South 
Orange, N. .1. 

RADIO Experimenters and set builders. 
Parts and kits of parts for the auto radio. 
Little Giant and portable battery sets de- 
scribed by Popular Mechanics. I./und Mfg. 
Co., Dept. CO. 17:iO Foster Ave.. Chlcat:o. 

FOREIGN Reception guaranteed! Sensa- 
tional radios, wholesale price. Bart, Knux- 
vllle, Tenn. 

NEW Farm and all-wave radios. World's 
cheapest. No-cost sample. J-2Uth Century 
Co.. Kansas City. Mo. 

• POCKET Radio." $2.13 CO D. Order 
immediately. Particulars free. Neil Tasker, 
Shaniokin, Penna. 



RADIO INSTRUCTION 



R.\DIO Engineering, operating, broadast- 
ing courses, also railroad telegraphy and sta- 
tion work. Federal Radio Institute, 424 E. 
Kllbourn. ^[llwaukee. 

RADIO Engineering, broadcasting, avia- 
tion and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All ex- 
penses low. Catalog free. Dodge's Institute, 
.Vmes St.. Valparaiso. Ind. 



TRADE AND TECHNICAL SCHOOLS 



LE.\RN Watch repairing. You can learn 
this profitable trade at our residence school 
or by correspondence in a few months in your 
own home. Ask for free book A-12 which 
explains our system and terms. Deselms 
Watch School, 37 South Wabash Avenue, 
Chicago, 111. 



NOVELTIES, CURIOS. ETC. 



INDI.\N Relics, old guns, minerals, coins. 
list ten cents. N. Carter. Elkhom. Wis. 

AJI.\ZING! Unbelievable! Most unusual 
novelty made. 13c postpaid. (Dime, stamp.) 
Daufeldt Service. Atalissa. Iowa. 

MAKE Big money molding novelties. De- 
tails free. Sample mold 2.'>c. Write todav. 
Stewart's Studio, Q-2102 W. Wth, Chicago. 



TOYS AND NOVELTIES 



LIONEL Traln.<, accessories 20'/o ofT reg- 
ular price. Catalogue 10c. Mogull Bros., 
1944-J Boston Road, New York City. 



STAMP COLLECTING 



THE Prettiest foreign stamp portraying 
George Washington is the famous Polish 
number 2li7. We will send this beauty to- 
gether with the complete set of the pic- 
tures(jue .Tapanese comiiieinorative issue of 
1926. the complete set of the Italian issue of 
1908, (3 values). United States $2.00 and 
$5.00 stamps as well as our famous booklet 
"Building Successful Collections," all for 
10c to approval applicants. Globus Stamp 
Company, 268 - 4th Ave., Dept. 30, New 
York. N. Y. 

SPECIAL Offer: 663 all different guar- 
anteed genuine stamps including: lleautlful 
collection of Italian commemoratlves of 17 
different issues. Indo China. Sniiln attrac- 
tive commemoratlves and airmails, Mauri- 
tania, Abyssinia, Victoria, Nicaragua, 
Oceania, scarce Turkey. Sudan. Georgia. 
South Africa, Tchad, Salvador. Inlni. Russia 
comniemoratives, Dahomey. Persia. Egypt. 
Guadeloupe, etc. The entire lot of over $13 
catalogue value for only $1 to approval ap- 
plicants. Frasek, Incorporated. Lucerne 3. 
Switzerland. 

THE World in a packet— 1U3 different 
stamps from 103 different countries, includ- 
ing Abyssinia, Afghanistan. Brunei. Falk- 
land. Zanzibar, and others from .\frica. .Vsla. 
South America. West Indies, etc. Our pam- 
phlet which tells "How to Make a Stamp 
Collection Properly." togeyier with our large 
bargain list of albums, packets, sets, etc., 
all for only 20c. ((ueen City Stamp Co., 
Room 36. 604 Race St.. Cincinnati. Ohio. 

SCARCE Airmail and triangle. Beautiful 
Uruguay "flying horse" airmail and scarce 
Guatemala triangle (smallest in the world) 
are Included in our big packet of 60 differ- 
ent stamps from Alouites. Grand . Liban. 
Venezuela. British and French Colonies, etc. 
.Ml for 3c to approval applicants. Big il- 
lustrated lists free with each order. Write 
today I Mystic Stamp Co.. (Dept. 80). Cam- 
(len. New York. 

FREE! ir. S. 30c. 50c. $1.00 postage 
dues (cataloging 45c;). and 40 other beau- 
ties, for 3c postage! New Byrd stamp, for 
mail going to South Pole. 3c. Block four. 
15c. Watermark detector. 2c. 13 different 
Confederate prints. lOi ! United States price- 
list, free! .\pprovals with each order. Tatham 
Stampco. (D125). West Springtlelil. Mass. 

THE Uueerest stamps. Our special packet 
Includes world's largest airmail stamp: 
smallest stamp ever issued; scarce triangle 
from Bolivia; .lapanese "earthiiuake" stamp; 
Newfoundland map; weird Afghanistan. Man- 
chuko — and many others. (No Europe.) 
Price only 10 cents to approval applicants. 
R. M. Stamp Co., Box 112. Port Chester. 
New York. 

SCARCE Hawaii!!! Bolivia triangle! 
Packet of unusual stamps containing old 
Hawaii, scarce Bolivia triangle, famous mon- 
ey stamp (printed on cardboard and also 
used as currency!); airmails from Mexico 
and Paraguay; map. ship, animal, commemo- 
rative, etc. No Europe. Only 10c to ap- 
proval applicants. De Soto Stamp & Coin 
Co.. 103 N. Clark St.. Chlrago. 111. 

PENNY Approvals, that satisfy. Neil 
Gronlierg. B.ix 34tl-l». Philadelp hi a. Pa . 

BASUTOLAND No. i new stamp. New 
country. Free to new friends. We want to 
tell you about our three kinds of approvals. 
(430 10c items listed.) Amity Stamp Serv- 
ice. Amityville. N. Y. 

URUGUAY, 15 Different, 3c with attrac- 
tive approvals. Garcclon. Calais. Maine. 

FREE Set to approval applicants. Bill 
Stadler. VIncland. N. .1. 

FREE — 2 Complete special delivery sets. 
To approval applicants. 3c postage. Fcge- 
bank. Milwaukee. Wise. 

ASCENSION. Papua, .lamaica. Newfound- 
land pictorlal-commcmoratives. all only 10c 
with foreign approval application. .Swallcv's 
Service. 1119.\ Trenton. Los Angeles. Calif. 

WANTED Old American stamps. Illus- 
trated list 10c. Stokes. Toronto (2). 

FREE! T\vo choice, rare sets, with order 
for our famous "Four Star" packet, contain- 
ing 60 selected, scarce stamps IncluiUng :— 
Inlni, Andora, Eplrus, Patlala, Latakia. 
Liberal value. Exceptional opportunity. 12c 
to approval applicants. Kessel's Stamp Shop, 
Endlrott Arcade. St. Paul. Minn. 

ATTRACTIVE Set 5c to approval appli- 
cants. Rocarek, 1705 Hamilton SL, Cedar 
Rapids, Iowa. 

SHANGHAI, North Borneo, etc.. 10c with 
approvals. Western Stamps. 121 W. Second 
St., Los Angeles, Calif. 



SCARCE Paraguay Graf Zeppelin airmail 
triangle, pocket album, watermark detector, 
packet stamps from Africa, Asia, Canada, 
South America, etc.. 6c to approval appli- 
cants. Glendale Stamp Company, 1342P Lin- 
den. Glendale. California . 

WORLD'S Prettiest stamps on approval. 
Premium. Palmer. Box 3131*. Jackson, ■^liss. 

YOU'VE Tried the rest now get the best! 
We have answered all advertisements, com- 
pared premiums, approvals, etc., and abso- 
lutely proven that our are superior. Send 10c 
for "Challenge Offer" with approvals. Bar- 
gain Stamp Service, 1332 South Hope, Los 
Angeles. Calif. 

MAMMOTH Mystery packet of rare stamps 
for only 10c to serious approval applicants, 
also valuable free premiums with every selec- 
tion afterwards. Our stamps are better and 
our senice is different. Fair-Play Stamp 
Service. 1213 Browning Blvd.. Los Angeles, 
California. 

TRIANGLES— 23 Different $1.00. Echo 
Stampco. PM-3279 Dundas. Los Angeles. 
California. 

WORLDWIDE Club. South Whitley. Ind. 
Stamps, coins, "Universal" language. Lists 
10c. 

BEAUTIFUL Set of North Borneo, pack- 
age of hinges, perforation gauge, bargain 
price lists, all for 10c, with approvals. Ideal 
StaJiip Service. 418 Mauiiiee. Toleilo. Ohio. 

NEWFOUNDLAND Set to foreign approv- 
al applicants enclosing .06. Orriss. 309A 
Iverrlgan Av. , Union City. N. J. 

AG.VIN!! Two sets French colonies free 
to approval applicants. Variety and prices 
unbeatable. 3c postage. Kumler, Cherry. 
Lancaster , O hio. 

100 STAMPS For a dime and my approv- 
als. Chas. Rlnkevitch. 27 Hancock St.. Bos- 
ton. Mass. 

20 LIECHTENSTEIN .O.lc To approval ap- 
pllrants. .Sod a k .Stamps. S ioux Falls. .S. D . 

SAMl»I^E 2.3c Ivey check for dime. Wenk- 
lious. Heaver Falls. Pa. 

.MR.M.VIL, Triangle, ship, map, and pic- 
torial stamps Including Islands, small coun- 
tries — big packet — only 5c to approval appli- 
cants. Floral City Stamp Co., Dept. 333, 
Springfield, Ohio. 

123 DIFFtUlBNT (23 Countries)— 10c. 
250 different — 23c. Write for penny approv- 
als. Fine premium with llrst remittance. 
Sargent Stamp Shop. 40 Monroe, Grand Rap- 
ids. Mich. 

BEST I'enny approvals including Sudan. 
Congo, Nyassa. etc. Also 13.000 averaging 
IV^c. Philatelic Kxcliangc. Asbury Park, 
New Jersey. 

URUGUAY: 25 Different stamps from this 
interesting country, bargain at 10 cents to 
approval applicants. Ancher Stampco. Ru- 
therford. N. J. 

20 DIFFERENT Argentine 10c. Fred 
Onken. 6;!0 79th .St.. Br(M)klyn. N. Y. 

APPROVAL Applicants— Twenty mint Rus- 
sian (catalogued S3c) and Byrd Imperforate 
only .3c. .\&L Stamp Company. 3903 Nor- 
folk Ave.. Baltimore. Md. 

100 JAMAICA— Algiers— (Jreat Britain in- 
cluded, also old U. S. to dlff. approval ap- 
plicants for .3c. Tlie Ideal Stamp House, 
Nazareth. Penna. 

MYSTERIOUS Jungle packet from Abys- 
sinia, Azerbaijan. Congo, Tanganyika, Zan- 
zibar, scarce triangle included. .3c. Rosen- 
berg, 3344 West 1 2th Place. C hicago. 

EXCHANGE Your duplicates! New meth- 
od. Write for details. 1710H North Vcr- 
mont, Hollywood. Calif. 

U. S. — 33 Different (commemorative, air- 
mail, etc.) with approvals 9c. Moseley, 
4932 Fo r cstpark. St. ly ouis . Mo. 

FASCINATING Bargains! Ic and 2c ap- 
provals. (;atalogue disregarded. Goldenrod 
Company. Harrisburg. Illinois. 

FREl-; — Beautiful Spanish Guiana set to 
applicants for approvals at 60% discount. 
Charles (Cleveland. 806 North Humphrey Ave- 
nue. Oak Park. III. 

FREE! Costa Rica triangle, scarce Turkey 
octagon, packet gorgeous ship stamps, com- 
plete airmail set. watermark detector. Inter- 
esting lists and coupons! Postage 3c. Ap- 
provals included. Midwood Stampco, Mld- 
wood Station. Brooklyn. N. Y. _^ 

BARGAIN Set, U. S. catalogue and ap- 
pro vals ten cents. Rolando. I'arsons. Kans. 

FRO.M Old album pages. Sound (luality 
on approval at third catalogue. Taylor, 6122 
Wnodlawn, Chicago. 

UNITED States mission 50c lb. Canada 
7.3c. 50 Belgium, 25 Canada, 50 France. 13 
Peru. 10c each. Mission Co., 4512 North 
Racine, Chicago. 

AIRMAILS- From Brazil, Chile. Colom- 
bia, Ecuador. Mexico — all for 10c with dou- 
ble premium penny approvals. Progress 
Stamp Service, Franklin Park, III. 



36A 



POPULAR MECHANICS ADVERTISING SECTION 



1,000,000 UNITED States stamps In un- 
picked bundles of 100. Choice of 2r 1894-9.">; 
Ic and 2c 1908-10 and Ic and 2r 1912-19 
issues at $1.00 per thousand. Minimum or- 
der $1.00. James Randall. 431 South Dear- 
liorn, Chicago. 

TWO U. S. $.").00 stamps— lOcl No. 320 
— .'l.'ic. Vanvoorhls. Hyndman. I*a. 

5 LB. U. S. mixture, $1.00. 10 Ih. $l.8.j. 
Postage extra. Continental Stampto, 
LaOrange. 111. 

TUI.\NGLK Stamps, 7 different 10c with 
approvals. Fort Dearborn Stampeo, 5439 
.Mierdeen. Chicago. 

FKKE, With approvals. Big packet In- 
cluding airmails, triangle. Postage 3c. 
Mac.v Stampeo. 8114 Maryland. Chicago. 

FUEE!!! Russia Ethnographic set or 
three Spain airmails. Postage 3c. Roberts, 
OniF Fourth. HiLVclty. Mich. 

WHOLES.VLE .Montlil.v. Sample c(ip.V sent 
free. Emplreslamp. Dept. -MP. Toronto, 
Canada. 

iuoo U. S. Including commenioratlves 20c. 
I.lovd .Tohnson. Hawarden. Iowa. 

I NITED States! Keasonalile to .serious 
collectors! Box 114. Minneapolis. Minn. 

FREE!!! Oriental packet and pocket al- 
bum. 5c with apprmals. Hollystauipco, 1710 
Xorth Vermont, Hollywood. Calif. 

WORLD'S .Most beautiful stamp, tiny tri- 
angle, 50 others, tic with approvals. Ransom, 
].I3.! Pontlac. Ann Arhor. Mich. 

ZANZIBAR— Also Sudan. Somaliland, 
Tigerstamps. Togoland, Caribbean, .\rcher, 
Algerian, Centralamerlcans, Itritlshcolonials. 
Tills magnlcarijclous collection free for 5c 
postage. Graystampshop, Dept. PM. Toron- 
to. Canada. 

100 STAMPS, well mixed, 2,5c coin. E. 
Arpcild. Box 64. Forked River. N. ,1. 

SLI'EKB Approvals net prices. Stamps 
',-1 to H catalogue. P. G. Reals, 170 A Tre- 
mont St.. Boston. Mass. 

FOUR Confederate prints — packet unused, 
lOe. Approvals. Buckeye, 35 West Fifth, 
Davton. Ohio. 

FOREIGN Or United Stales mixture $1.00 
per pound (about 4001)). Sumplc \t — 25c. 
Approvals sent. Elmer's, 192.\ Washington 
St.. Boston. 

HAWAII. 3 Different. 10c. Approvals. 
Cameron Stamp Co., 819 Park, Portland, 
Oregon. 

25 CANADA Including $20 different 1.5c 
to approval applicants. C. A. Leeson, 674 
Yonge St., Toronto, Canada. 

SCARCE Indlo-Chlna and Paraguay air- 
mails; pocket album, hinges, watermark de- 
tector, and big packet stamps, only 5c to 
approval applicants. Penny Stampeo, 633P 
Maryland. Olendale. Calif. 

BUILD Worthwhile stamp collection of 
rare Items, without expense to you. Write 
for agent's plan. We give large commissions 
in cash or stamps, ('rest Stamp Company, 
2104 Lombard St.. San Francisco. Calif. 

25 BRITISH Colonials 3c with api>rovals 
('4c). Lejac, 902^ South San Pedro, Los 
.-Angeles. Calif. 

50 DIFFERENT British colonial stamps 6c 
to approval applicants. U. Wilcox, Box 142, 
Torrlnglon, Conn. 

SHGHTY Bargain: Includes Triangles. 
Nyasaland, Bechuanaland, set scarce Flume, 
and many other dandies. Everything 10c to 
approval applicants. Clarke, Box 181, New 
Haven. Conn. 

GIVEN, 3 Rare triangles, and package 200 
different for only lUc to approval applicants. 
Harris, Box 21F. So. Hanover. Mass. 

105 DIFFERENT, Congo, Hyderabad, 
Guinea, etc., 3c to apimival applicants. 
Extra — .Airmail set free with al)Ove. Huen- 
zlker. Box 225, Minneapolis. Minn. 

20 DIFFERENT Commemoratlves, 12 dif- 
ferent countries, Iflc to api<roval applicants. 
Beverly Stamp Company, Box 866. Beverly 
Hills. Calif. 

20O DIFFERENT Including 50 different 
British with Fiji. Cyprus, Canadian com- 
memoratlves 10c, approvals included. Mantle 
Stamp Company. London, C anada. 

Ol ATEMALA 15 Different 5c with ap- 
provals. Ephrlam Stampeo. River Forest, III. 

CENTRAL And South America packets. To 
approval applicants only. 50 vars. 15c; 100 
vars. 40c; 200 vars. 85c. G. E. Mitchell, 
Box 743. San .Antonio. Texas. 

SC.VRCE Iceland airmail triangle and fine 
packet of 65 different stamps including Sene- 
gal, .Tainaica. Guinea, South Africa. Oceanlra, 
Nigeria, savages, maps, and animal stamps. 
Only 5c to approval applicants. Potomac 
Stamp Co.. Dept. 112. Washington. D. C. 

STAMPS: 100 Different catalogue over 
$2.00 with catalogue 10c. Norman Shultz, 
Salt Lake, Utah. 



1,000 ASSORTED V. S.. 25c; 100 com- 
memoratlves. 2jc; 125 revenues. 2.5c; 150 
precancels. 2.5c. Jewett. 1204 West Onondaga, 
Syracuse. N. Y. 

LINDBERGH Cover 2.5c! U. S. bargain 
approvals! Box 95. .Minneapolis, >tinn. 

PENNY Approvals — 10.000 varieties. 
Baker. Box 56. Ventura. Calif. 

110 DIFFERENT Stamps free to approval 
buyers. PostaKe 3 cents. Badger StaniiMo, 
Milwaukee, Wis. 

.MALDIVE Islands, Brunei, Charkhari, 
Turks Calcus Islands, $5 U. 8., genuine 
Baden, and imperforate Byrd. .Vbsolutely free 
to approval applicants enclosing 3c postage! 
Viking Stamp Co., 1 Hanson Place, Brook- 
lyn, N. Y. 

WIIOLESALK Catalog for <lealers. Illus- 
trated. Postage 5c. Frank Company, 4900 
Cbalgnive. Haltlinore. Md . 

FHKE $1.(10 U. S. stamp with re<iuest for 
48 pai;e illustrated price-list of I'. S. and 
foreign stamps. .Also line stamps on approval. 
Uefercnce necessary. New Hussman Stamp 
Co.. 1123 Pine Str., St. L o uis. Mo. 

O.NK Pound tine mixed stamps! 50c. 
Rcttlg. 105 East lU2nd St.. New York. 

Kic EACH. 4 .\ntigua. 7 Barbados, 30 Can- 
ada. 3 Dominica. 5 Grenada. I t .lamaica. 5 
Leeward.s. lu Kenya. 4 Montserrat, 15 New- 
foundland. 10 Trinidad. 15 Egypt. All 12 
$1 <)0. Westminster Stamco, 5060, London, 
Canada. 

I OKU DIFFERENT 95c— 500. 45c; also 
packets, sets and singles. Price ll.sts free. 
,lohn Graf, 1874 lyoring Plac e . N e w Y ork. 

40 VENEZUELA, Chile, etc., 5c. .Approv- 
als. Maxwclton Stamiiro. Pieilinont. Calif 

ALBU.M Free — Spaces for 4l)()n stamiis, 
20(10 Illustrations. Free to buyers of my 
approvals. F. Stern, 24-54 Chauncey St., 
L. I. City. N. Y. 

K.AKN Cash, stamps. Sell my approval 
books. Ellison, 2841 West 37th Street, 
Brooklyn. N. Y. 

WEIRD Flying Garuda with 1()() different 
.5c. .Apiiruvals. Burke, MarshHeld. Vt. 

50 OLD Stamp.s Ic. Album 3c. Bullard, 
446 Tremont. Boston. 

SE.NSATION Packet: Corea.s. Liberia, tri- 
angles. British Colonials 10c. Steele, Sprlng- 
dale. P a. 

ILLUSTRATED Album holding 4000 
stamps to approval applicants 20c. Swan 
Stamps. 605 Swan. Dunkirk, New York. 

STA.MP.S Wanted; for sale; to exchange. 
Write. C. Ritchie, Watertown, South Da- 
kota, IT. S. A. 

200 KIFFEKENT 10c. Big 60% approv- 
als. Covert Stamp. .39 State. Itcichester, N. Y. 

FREE! 30 Different Angola, Cape Verde, 
Guinea, Portugal, Mozamldque, St. Thomas. 
.Send return postage. Depraw, Ocean Park, 
California. 

A.VIAZ1NG Value— :i5 different U. S. : 
1861. commemoratlves, air-mall. etc.. 10c to 
approval applicants. Stamp Shop. 809 Hoi- 
land Uldg.. St. Ix>uls. Mo . 

THIS -Ad worth 2.5e. If you send for our 
apiirovals and buy 50c worth or more — large 
selertlon of I'. S. and foreign — reasonalde 
prices. Morton Stamp Co., 1121 Olive, 
St. Louis. Mo. 

Ct»M.ME.MOHATlVES— 10 Different and 
30 other Canadian only 15c. World special 
—500 different 30c: 1000 dlff. 8.5c; 2000 diff. 
$2.50. Approvals with each order. Victoria 
Stamp Company. London 4. Canada. 

FREE — To approval applicants. Five beau- 
tiful airmails from live different countries. 
Green & Co.. Norwood. Ohio. 

SCARCE Zeppelin and triangle. Famous 
Russia Zeppelin stamp and beautiful Lith- 
uania airmail triangle; also big packet of 53 
different stamps including .Azerbaijan, 
Epirus, new Martinique, etc., and illustrated 
lists — all for 5c to approval applicants! 
World-Wide Stamp Co., Box 600, Camden, 
New York. 

STAMPS Sent on approval. 56% discount. 
Fred Herzberg, 197 Grantley Ave., Elmhurst, 
Illinois. 

200 DIFFERENT Stamps, triangle, air- 
mail, etc., 10c. R. H. Carlton, 209 W. 
Fiiurth. Los Angeles. Calif. 

BYRD Commemorative and 34 different 
U. S. Including early issues, high values, 
coiiiraerooratlves. airmail, envelopes, special 
delliery. postage due and revenues catalog- 
ing over 8.5c. .AH for 7c to ai>proval appli- 
cants. Illustrated pricelist free. Curhan 
SI amp Co.. Dept. P. Gloucester. Mass. 

NEWFOITNDLAND, 15 Different 5c v»lth 

approvals. Hudson Co.. Plalnfield, N. J. 

U. S. $2 Wine 8c with approvals. Arrow 
Stamps. Plalnfield. N. J. 

ILLUSTRATED U. S. list, price 50c, 
large complete U. S. price list free, Stanley 
Gibbons, 38P Park Bow. N. Y. 



FREE Dollar packet to one cent approval 
applicants. Harlan, 3307 S. Marsbfleld Ave., 

Clilcauo, Illlniils. 



RARE COINS 



FREE! — Foreign coin, banknote, and large 
Illustrated coin catalogue, — Ic postage. Sou- 
venir California gold nuarter size 26c; $>A 
size 5:!c; l)oth C5c'. Round or octagon, set 
of each $l.;!0! Approvals with each order. 
Tatliam Colnro, West Sprlngtield, Mass, 

COI.N Book, over 800 Illustrations. 100 
pages. Biggest ami best hook for price, $1. 
.Money refunded if uivsallsfactory. 100 for- 
eign copper and nickel coins $1 plus postage. 
Dealers write for prices on rare coin hook. 
Guttag Bios.. 42 Stone Street. New York. 

ANCIENT Roman coin with list of all the 
Emperors and catalog 10c. Geo. Best, Cedar 
Rapids, Iowa. . 

W.AXTEI) — 1931 Cents, many others. List 
— dime. .Michael Smith, Coins, Ambrldgc, 
Penns ylvania. 

TOP Prices paid for Indian head pennies. 
Send dime for catalog of coins wanted. The 
Coinmart. B-1525 East 5:!rd. Chlcai-'O. 

12 DIFFERENT Coins 2.5c: 50 coins $1.00. 
Brooks. 624 Cameron. Dallas. 

20 ASSORTED Coins 25c. 100 coins $1.00. 
Otto Oddehnn, Wllliamstown, Kans. 

WE Purchase all Indlanhead pennies. 
Pricelists 10c. Brownlee, 218 Henry, New 
York. 

$1.00 WILL Buy: U. S. half cent. large 
cent. Flying Eagle cent. Civil War rent, 
copper cent, 2c piece. 3c piece, half dime, 
and 5 different foreign coins. All these for 
only $1.00. Lenz, 50 Station L, New York 
City. 

$.'>.00 TO $500.00 Each paid for old coins. 
Keep all old money. Send lu cents for illus- 
trated coin value book. 4x6. Guaranteed 
prices. Buying and selling. Coin Exchange. 
Itox 5. Le Roy. N. Y. 

HIGHEST Prices paid for Indian head 
pennies. Send diuic fur li.st of those wanted. 
Coin Shoppe. Box 4(I7-I'M. Ottawa, 111. 

C.ALlFltlt.MA Gold quarter size 27c; $>/4 
size. 5:ic; 3c piece and catalogue, 10c. Nor- 
inan Shultz. Salt Lake. Utah. 

UNITED Slates white cent and bargain 
arllliiK iirlce list lUc. Arcy, Box 483, Musko- 
gee. Okla. 

WE Buy 1907 Indian head cents. Full 
Information one dime (coin). New Miss 
Mattick Co.. Box 3450, Altoont, Pa. 

11 DIFFERENT Coins. 3 bills and cata- 
log, 25c. Creamer's, 1112 Somerset, Baltl- 
niore. Md. 

UNITED States. Large cent, two-cent 
bronze, three-cent nickel and bargain list, 
25c. Thirteen dates large cents, $1.00. 
George P Coffin. .Augusta. Maine. 

UP To $50.00 paid for Indian head cents, 
half cents $250.00; large cents $2,000.00, etc. 
.Send dime foe list. Romanocoinshop, Dept. 
299. Sprlngtield. Mas s. 

TO $8 For Lincoln heads; to $78 for In- 
dian head pennies. All ilates wanted. Cat- 
alog 10c. Penny Shop, Dept. 90. Cedar Falls. 
Inwa. 

OLD Money wanted. Will pay $100.00 for 
1894 dime. S. mint; $50.00 for 1913 Liberty 
beail nickel (not buffalo). I pay big premi- 
ums for rare coins. .Send 4c for large coin 
folder. May mean much profit to you. B. 
.Max .Mehl. H Mehl Bldg.. Fort Worth, Tex. 



CAMERAS AND PHOTO FINISHING 



$3 UP For amateur photos! Magazines 
buy seven million yearly. Demand Increas- 
ing. "Fullers Foto Folio" — complete In- 
struction. 125 best markets — 50c (coin). 
Fuller. Box 1144. Kalamaz o o. Mich. 

M.AKE Money In photograph.v. Learn 
quickly at home. Spare or full time. New 
plan. Nothing like It. Experience unnec- 
essary. .American School of Photography, 
Dept. 3430. 3601 Michigan Avenue. Chica go. 

TWELVE Photographic Christmas cards, 
envelopes. $1.60. Name imiirinted, mail 
negatives. Rose-.Art-Company. Peoria. III. 

PHOTOGRAPHIC Kit. Contains camera, 
film, developing and fixing chemicals, iirlnt- 
ing materials, complete instructions fur de- 
veloping your own pictures. $1. .Artprlnt. 
:ui" E a st Evergreen. ,San Antonio. Texas. 

EARN Money! Color photographs. Com- 
plete outfit 35c. Bruwnlee, 218 Henry, New 
York. 

ROLLS Developed— Eight guaranteed Nu- 
border prints. Two Nu-giant enlargements, 
25c coin. Giant Snapshots, Inc., Dept. A, 
Green Hay. Wis. 

GUN Cameras. Aerial mai-hlne gun prac- 
tice. Excellent condition. Reasonable price. 
Philip E. .Myers, 3709 Albatross Street, San 
Diego, Calif. 



POPULAR MECHANICS ADVERTISING SECTION 
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FBBB— Bargain book— "Centnl'» Bdlday 

Specials" listlns everything photosripme and 

a roini)lete line of microscopes, telescopes, 
binorulars and weather instiument? at lowest 
prices. Excellent gift items. Write now for 
free copy to Central Ccmen Ca. Dipt. 
PM-12H, 880 S. Wabaih Avniue. Chicago, 

Illlnoia. . 

PKINT Snapshots on hanilkerchicfs. notc- 

Saper, etc., scnsltizcil with pliotopiint fliiiii. 
lark room unnctL'ss^uy. \Vashiil)le, perma- 
nent, Kuaranleeil. ."Send $1.0il for fluid to 
print 200 pictures. Park Specialty, 219 Park 
Place, Hohoken. N. Y. 

25 UKAUTlFUti Embossed Christmas 
cards from your favorite Kodak negative. 
\Vitli envelopes to match only $1. Films de- 
Teloped 16 prints finished 23c. Summers 
Btudlo. PntowrUle. Ma 
iAKD 



Colored enlaTgement with each roll 



"TO- 

SSe. <0 reprints 50c. 
HlM Btatlon. Chicago. 



Colorgraph — 8, Dun- 



COLOB£D Enlargement with each film de- 
veloped—* profeulonal enlargement painted 
in oils and eight Oloas-tone prints, deluxe 
finish, guaranteed not to fade, 25c. Super 
quality — Speedy service — Satisfaction or mon- 
ey refunded. LaCrosse Film Company, 

Dept. 19. LaCrosse. Wis. . 

BOLLS Developed. Two beautiful double- 
veiebt professional enlargements and 8 
gvmnteed Never Fade Perfect Tone prlnta. 
25e coin. Bays Photo Service, LaCrosse, 

Wis c onsin. 

TllI.VL Oirer. Itoli developed and S prints 
23e. Prints 3c each. Beautiful 10-incb en- 
larKMBOnt 26e. Photo Chriitmaa cards or 
^lOto calendars 10c each. 14 for $1.00. Young 
Plioto Service. 405 Tlcrtha St.. Albany. Y. 

16 BK.VL'TIFl'I., Clods prints :uiil two en- 
largement coupons only 25c. Imperial Film 

Sentee. Ualeiwllle. Ma 

KODAK Pictures enlarged, 5x7 10c. 3 for 
2r>c. Send negative film. Stanley Studio, 

Uea Molnos. lnua. 

20 lti;i'ltI.\T.-s ^r.c. Films developed, two 
prints v.iih lu'uaiiie, 2"i:. Skrudland, 4118-8 

Ovcrliill. <' liii'a::o. ^ 

FlL.\i.S Developed 5c per roll; prints 3c 
each. Ask for special bargain list. Koanoke 
Photo Finishing Company, 161 Bell Ave., 

Roanoke. Ya. 

YOUR Varorite kodak pictures enlarged, 
size 5x7. 10c. Three for quarter, coin. 
Send best negatives (Qlm) today. Address 
Uarmer Photo Lab., Enlarging Dept. 9, 

Peg Moines, Iowa. 

INCOMB From your camera Instead of ex- 
pense. Low cost home course taaehea you to 
make photographs for mandiiaa, BMrapapen, 
idrertlseis. Tremendous oamaiid. Emi good 
money wherever you live. Wn» book, unl- 
Tersal Photographers, Dapt 104. 10 West 

SSra St.. New York. 

BOLLS, Developed, printed. 25c. Mall 
your films to the biggest and best. Bolls 
developed and 8 good prints guaranteed plus 
8x10 inch enlargement coupon only 250. Be- 
prints any size He each. Geppert Studios, 
Dept. l.in. Dcs Molncs. Iowa. 

TWO Crystal stiple enlargements with 
each roll 23c, Photoshop, 4112-8 Oriole, 

Chicago. 

HAVK You a camera? Send ten cents for 
recent number of our big magazine, showing 
how to make better pictures and earn money. 
American Photography, llG Camera House, 
Boaton, 17, Mass. 

MOTION PICTURES AND 
SOUND EQUIPMENT 

AflAIN Wc lead! Pathex movie camera 
and projector $9.79. New model D-G2 motor 
driven IBmrn, 400 ft. projector, rheostat con- 
ttolM IU.50. Bwrtuaa 8mm eamera $22.50. 
Stewart Warner Buddy flO.SO, Ampro pro- 
jector. 400 watt and case $99.50. IHmm ino 
ft. coincilii's. travel, cartoons 2 for $1.50. 
Tripod $1.49. Klectrle IG and 8mm editor 
$6.69. Steriscopic Zeiss camera, rase, Hi 
plate holders, double set lens with viewer 
$65.00. Oraflex cameras f. 4.5 assorted sizes 
•45.00. Stewart Warner 8mm titler $3.69, 
I8mm $3.75. Ylctor Soundlsc projector and 
amplifier complete In every detail, regularly 
sells for $500.00. special new $87.50. Sound- 
film Victor $295.00. DeVry model 
portable 33mni projector regularly sold for 
$175.00, special $45.00 compUtiv I';itiilogu0 
and membership free. Lilirnry snunM. silent, 
trades accepted. MnsuII liros.. iyi4-J l',os- 
ton I tn.i il. New Yiirk City. ^ 

lliMM FILM Features rented anywhere 
$5.00. Art fdm 10c foot. Mickey Mouse 4c. 
Odd lengths 2c. 1000 feet a5mm $1.00. 
Bemlngton Pictures, rincinnati. 

NEW 100 Ft.. Ifimm. subjects. $2.25. 
$2.50, $2.!)5. I'rojector bargains. Big rental 
library. Dime brings catalogue, two "end" 
titlei, Eastin FUms, Dept. 27, Qalesburg, 
lUinots. 



WORLD'S Greatest "Passion Play" 16 
MM. (new) 5 reels. Bent or purchase. Write 
Henienwny Film Co.,_ 37 Church Street. 
Itosln n. M:i .ss^ ' 

DliVKLtJP .\nd print j-our own movies, 
■instructions $1.00. Millo, 620 Myrtle Ave., 
Brooklyn. N. Y. 

EXCHANGK Library sound-on-film fea- 
tures, new, interesting; also 8mm and 16mm 
silent films of every variety. Harry Mendcl- 
watar. 18$ W. 49 St.. Bayonne, N. J. 

im I^Btor 35mm 75c. Projectors. Fea- 
tures. Savarese. ^^'o^dcliff T,ake. N. .T. 

35-MM FIL.M.s. I'rujcctors . Stamp for 
lists. Box No. 6, Rosedale. Kans. 

SOUND Movies, ten feet lOe. Greystone 
Laboratories, Boston 76, Mas*. 

WESTKHX Featnraa $4.00. Sceolea $S.00. 
500 ft. S5c. Jersey FUms. 2078 BteUand, 
Lakcwood. Ohio. 

8MM FILMS— Mickey Mouse, travel, oth- 
ers. Pine for Christmas. List, two l%c 
stamps. LIncolt) Film Service. Box 293, 
Saginaw, Mich. 

LEABN The motion picture theatre busl- 
ness. Big oppMtuiltlee for trained men. 
Catalog T free. Theatre Inatltute, Elmira, 
New York. 

8nim AND ;i5mm Films rented, one cent 
perday. O. £. Durglu. 21 Otis Street. Som- 
errlUe. Maas. 

100 FEET SSmm S7e; odd leeb 80c plus 
postage. 6 reel features $8.00. Bargain lists 
:tc. liofTman Film Satrloe, 07 Broad. Albany, 
New York. 

BABOAINS, Used theatre projectors, 
parts, soundheads, turntables, amplifiers, 
horns. Catalog mailed. S.O.S. Corp., 1600 
Ttrondway. New Y ork. 

FHKK New lomm, 8mm bargain lists. 
Mickey Mouse projector outfits $4.83. FUms 
n.5c up. Art sample 25c. Hiwia Movies, 
Box :s2. Easton. Penna. 

B.-VSS Offers for a limited time brand 
new 100 ft. Stewart-W'arner IGmra Cine 
camera, complete with case, P:3.5 lens, worth 
$50.00, at $18.50 each. Hundreds of other 
bargains in Bass Bargaingram No, 212 
mailed on request. Write to Taitw Head- 
quarters. Bass Camera Conpaay, 170 W. 
Madison St., Chicago. 111. 

BUSINESS OPPORTUNITIES 

PLA8TSX Industries offers industrious 
men an opportunity to start a business of 
their own, manufacturing art goods, novel- 
ties, souvenirs, etc., in Plastex and marble 
Imitation. 5c material makes $1 articles. 
Rubber moulds furnished for speed produc- 
tion. Small investment brings big returns. 
You are just In time for big Christmas busi- 
ness now starting. Write for Interesting 
booklet mailed free. Plastex Industries, 
Dept. A. 10S5 Wash i ngt on .\ \e.. Xo w York. 

WE Make syntlietic rul)iier mollis. Send 
your models for estimate. We duijlliate per- 
fectly. Priced less than one-fourtli that of 
rubber molds. Equally good. If desired, 
make your own S.R.C. nioMs. We teach 
mold making and marbleizing In all forms. 
Send dime for sample S.R.C. composition to 
test, miniature mold and cast, niarblelzed 
samples. Literature on mold and Imitation 
marble making. Cowell Institute, Grayling, 
Michigan. 

EARN While learning— men — women — ^your 
own cleaning— praaalag buaiaaas. Eur home 
training. Free outfit offer. Write M-41, 

Business Ownership Institutes, 2400 Madl- 
son. C hic a g o^ 

ADVKHTiSED Products duplicated. Qual- 
ity formulas. Trade secrets. AU Unes. List 
free. Karp, Oh. B.. Albeo BuUdlng, Brook- 
lyn. N. Y. 

ItKVOLlTIONAHY Advertising system 
your opportunity. Fayette Adjustment Bu- 
reau, Connellsvllle. Pa. 

TESTED Formulas 30c each. Ust fMe. 
Ogg Labor ato ries. Tampa. Fla. 

i'.lO.VI'TY Formulas; — Ten for 5l)c. Clencu, 
Postal Box 17. Yerdun. Que., Canada. 

HOW To sell formulas. Complete mall- 
order plan 25c. Duffy, Covington, Ky. 

INTERESTING Circulars on tested money 
making plans. Yours for a Stamp. Btwkeye, 
Grundy Center, Iowa. 

IRISH Moss with my formulas wlU build 
you a permanent paying business. Address 
Uncle Artie, 20 River View, Wareham, Mass. 

DB8ION, Print your own Xmas rards, new 
process — cost Ic card. Biggest season start- 
ing. Complete outfita $2,00 up. Stenslleraft, 
7214 East End, Chicago. 

iL\KE Mirrors from Old wlndmr glass. 

Complete instructions S5e (coin). Westcott, 

Clyilc, N. Y. 

100 PROFITAllLi; Mail order and local 

business ideas. Free literature. Blue Label, 
B7001 Onric Chleago. 



C.VSII Income dally resilvcring mirrors at 
homo. Replatlng autoparts. tableware, etc. 
Portable outfit. Write Sprinkle. Plater, 12", 
Marlon, Iml. 

M.\Kii More money — Oi»r 100-page book 
tells you how; 50 cents PMtpald. CirMUara 
free. Warren, Suite ISiO, 15 Park Bow. 
New York. N. Y . , 

LEAlt.N Taxidermy. Fl\e cimrses. BlUO 
Reaver Taxldeiiii School. Lemont, 111. 

WIN Thousands cash. Send lOe Ust. legit- 
imate contests. World Contest Magasine. 
fiS2:tD - 17th N. E.. Seattle. 

10 TRUE-TESTKD Toilet specialties for- 
mulas 25c, D. Federlco, Syntbetical Chem- 
1st, 52 Penn St.. Providence. R. I. 

SCREW-HOLDING Screw drivers I Not 
magnetic! Remove, hold. Insert screws Inac- 
cessilde places. Factories. Karages, elec- 
tricians, meclianlcs, radio, autolsts buy; no 
competition: fjuirit sales, liig profits. Ex- 
clusive tt■rr^turil■^, also forei;;n. IboIeOh 
5065 Winlhrup llldg., Boston. .Mass. 

FIRMS That sell wholesale! Names, lid- 
dresses, 10c. International Agency, Cincin- 
nati; . 

$5 TO $50 Weekly. Grow famy ■ White 
Queen" mushrooms in cellar or shed. Free 
maslBroom bMk tells how. American llnsh-. 
room Industries, Ltd., Dept. 003, Toronto, 
Ontario. 

DISTRIBUTORS — Supply i e\ olut ionary 
com remedy to stores. New sales plan re- 
sults in landslide of orders. Up to 150% 
profit. Write for exclusive franchise. Be- 
Uable Specialty Corp.. liulfalo. N. V. 

A FOUTl NIi Awaits you! -New formulas 
for establishing business at home in spare 
time. Particulars free. Hctzel, 802 Garden, 
Hartford. Conn. 

ARTIFICIAL Alarble making puts you In 
paying business all your own. Easy, pleasant, 
profitable work. Interesting particulars free. 
Afarblene Institute, 4612 North Hermitage. 
Chicago. 

EABN Quick cash ntislng muslirooois In 
oellar. slied. atUo. W« bar oniw. Ottuaa- 
teed materials furnished. Easy, odorless 

method. Book free. United, 3848-CP Lin- 
coln .Xvc. Chicago. 

ALiMCK Big money molding novelties. Sam- 
ple mold 25c. Write for details on free 
course In mold making. Stewart's Studio. 
r-2102 West 19th. Chicago. 

.SIGNS And showcards easily painted with 
letter patterns. Large variety of styles and 
sizes. Write for free samples. John Rahn. 
A-2120 Neva. Chicago. 

CHARTERS: Delaware; best, cheapest; 
free forms. Colonial Chsitar Co.. WUmlag- 

ton. Del. 

M.VILING Secretaries wanted. Experience 
unnecessary. Pay weekLv — part In advance. 
Contract — details, .1c stamp. Nagel Enter- 
priscs . oli'.e. Indl-inannlis. Ind. 

■STK.VDV Imome from drained auto oil; 
Instruct ions. 20c. International Agency. Cin- 
elnnat l. 

BIO Profits silvering mirrors, patented 
process. Easily learned. Wrlta waar IUrw 
Works, Excelsior Springs, Mo. 

ST.VRT A mall order business. Plan 50c. 
Ahatta, Box 45, North Bergen, N. J. 

LEARN All about casting marble novelties 
in rubber moulds. Cement secrets. Illus- 
trated catalog and beautiful samples 3c. 
(So. Calif, bualnass reserved.) John A. 
Payn. 015 Granda Vlsta AyeniMb Jm An- 
geles. Calif. 

SEE Our display adrettiieaent oo nage 
134A this Issue. Bapaport Bros.. 703 wait 
Ohio. Chica go. 

A BIO Incoinc can lie made by you at 
home in sparetlme without personal selllnc 
or canvassing. Sample work. lOe. ."Nu-Bra** 
Distributing Serrlee, 140-p Wlndemere, De- 
trolt. Mich. 

25c BRINGS Otters, prnlit oiMiurtiinltles 

from everywhere by mail all year! Intema- 
tlonal Agency. Cincinnati. 

ARTIFICIAL Marble formulas. S for 25c 
Johnson. 4520-Chrl3tiana. Cl ilea go._ 

FIIKE Books, mail order Iiu~ines3. Stamp 
appreciated. Dolsen Herald, oti Liberty 
Street, RrookLvn, New York. 

BARGAINS — Paint spray outfit, gasoline 
engine drive. Terms — trial, llclmick Paint 
Spray Exchange. M-124.'i. Tr o y. Oh io. 

GET Lots uf mall 25c. Your name listed 
in 10,000 directories. Roseco, 4887 01«ll- 
shade, Cincinnati. 

MAIL Order industries — 40 pages ~ 
tunitles, plans, formulas, 10c coia. 
Sullivan, Falrport. N. Y. 

NEW. Big amer aukwrs. No ttauds. 
Particulars lOe. Balph Brooks. Aikaasaw. 
Wisconsin. ____ 

WE Buy names. Instructions 2.5c. Con- 
tract. Accounting Service, 9 Washington 
Ave.. Minneapolis, Minn. 



Copyrighted material. 
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POPULAR MECHAHICS ADTBSTISIHG SBCTIOH 



RKAL Oppoitunity. Small adTertisement 
starts bringing you quartan tkrousli the 
mail. Plan, formulas, 13e. JoansArt. Box 
911. Baltimore, Md. 

MANUFACTURE For DroBt. Bubatanlliil 
Inrome making today's biggest-ielllng pop- 
ular necessities — all lines — from my world 
fallluu^ guaranteed formulas. Get my free 
"eye-opening" literature. Miller, Chemist, 
1708 PMB. Tampa. Fla. 

MAIL Order dnis (tore. Let tts aupply 
your drug store wantg. Infomiation flvm; 
stamp appreciated. Mequoa Dtiut Store, 
Thiensvllle. Wis. 

••SCUE.MKH Magazine," Alliance, Ohio, 
prints schemes, ideaj, business starters, for- 
mulas; winners— $10,000 to $30,000 reported. 
36tb year. $1. Subaerlbo vm. Sis months 
speflal. only 30c. 

PROFIT With new products. Make, sell, 
repeat. Guaranteed formulas. Special prices, 
leads. Biggest catalog free. Gibson. Chem- 
l»t. BD-4702 North Racine, ChlcnKO. 

DIMK Brings 500 money makers. Bruce. 
131 :> E. 63, Chicag o. 

HOME .Manufacture — "Kormula-lst," year, 
10c. Surprise gift included. Beyler, Tipton, 
Indiana. 

TWELVE New successful tnoney-maken. 
J. Home. .'1949 Metropolitan, Chicago. 

LIQUID Marble — Anyone can make! Col- 
orftil, glazed I Molded, bruibed. sprayed. 
Bubberlastlc molds. ConpoittiaB flooring. 
Bis money making these! Particulars free. 
Marfalelalng Service, Edwnrd svUl e . 111. 

FREE Circulars descrililuK huw you can 
make real, big money In mall order business 
at your home. Wilt* today. Dept. 8, Ifail 
Order Institute, 669 Marcy Ayenue, Brook- 
lyn. N. Y. 

100 PROFITABLE Mail order and local 
business plans. A. Prultt, Elburn. 111. 

SUCCEED With your products. Learn 
how. Formulas. Processes. .Analytical serv- 
ice. Catalog free. 3. Thaily Co., Washing- 

tn n. 1). ('. 

CHEMICAL Expert will furnish formulas 
and trade secrets. AU llnei. Uita tiae. 
W. L. Cummlnss. Ph. D., tit Oordoil Aw.. 
Syracuse. N. T. 

STABT Ultte bqiliMia anywhere. Etery- 
tblng rumkbed. K» eanfassing. Maywood, 
P^r.92.1 Broadway. New York. 

SELL By mall. Books, novelties. Bar- 
gains! Big profits. Particulars tree. B. £l(co, 
MS 8. Deatlioni. Chicago. 

BIO Money at home plating auto parts, 
reflectors, mirrors, chandeliers: by new meth- 
od: experience unnecessary. Outfits furnished. 
Gunnietal Co., Ave. N, Decatur.III. 

FBEE Booklet describes 87 plans for mak- 
ing $20-$100 weekly, in home or olTlce. busi- 
ness of your own. Elite Co.. 214 Grand St., 
New York. 

ARTIFICIAL Marlile sanitary flooring, 
instructions covering wood or cement flooring 
Vi inch thick, fireproof, all ciildrs. low cost. 
Ornamental casting, concrete plaster papier- 
mache decorations, garden furniture, statu- 
ary, fiexible molds, particulars and lllustra- 
ttons free. Chris. Mahler. Klmnnt. N. Y 

MAIL Order business is your opportunity. 
Many began small, now earn thoiisamls 
yearly. No personal contact. Boundless op- 
portunities. Have had over 30 years experi- 
ence; will help you succeed. Send 2.'>c for 
faluabl* booiattg. none fitee. B. BrenlMr, 
SS7 South Slit. Pblladatpltla. 

FORMULAS AND TRADE SECRETS 



TWENTY Iiatait monear-aMkliii formulas i 
20c hringi all I International Agency, Ctn- 

clnnati. 

BE Independent — With our formulas. Man- 
ufacture your own products, cosmetics, veteri- 
naries, etc, 10no% profit! .Any subject. .'iOc, 
3 for $1.00. Carroll Studios, Box 75. St. 
.Tohns PI. Sta.. Brooklyn. New York. 

FREE Formula literature, manufacture 
products yourself. Thomson, 7309 Plngree, 
Chicago. 

NEWEST Guaranteed formulas. Biggest 
eatalog free. Special prices, leads. Gibson, 
Chemist. BP-4702 North Racine. Chlcaga 

500 MONET Making formulas 25c. De- 
scrintlve circulars free. Harvey Teeple, 
Decatur. Ind. 

<; I '.Mt.XNTlOED Foniiiiliis. any purpose — 
Sl.no. Hoilis (■iiniiiiuKiri- 1 'Im : m::- i , i;i7-19 
.laiiiaica -Ave., Ilollis. !Ncvv York City. 

TESTED Foimulaa SOc each. Uat free. 
Ogg Irfiboratcrlei. Tampa. Fla. 

STOP Money worries, in new formulas, 
money getters. Send $l.on. Martin and 
Martin. Chestnut Street. Rehohnth. Mass. 

ANY Formula 2 dimes or money back. 
Westcott. Oyde. N. Y. 

8M FOBMTIlJiS SOe; Moneymaklng liter- 
ature free. "Ideal." 178P. Parkridge. ni. 



GU.ARANTEEI) Formulas, best science can 
produce for making popular, biggest-selling 
speiialtics all lines. Don't buy fiiriiuilas 
till you've received valualile eye-opening lit- 
erature. Miller, C'lieinist. 700-F Jetton. 
Tampa. Fla, 

ANY Formula 25e coin or refund guaran- 
teed. John Bradley. 1020 Randolph, De- 
trolt, Mich. 

3,000 FORMULAS. Facts, processes, trade 
secrets in Dr. Brawn's Book of Formulas — 
380 pages. Price, postpaid $1.00. OgllTle 
Publishing Ca. 57 Bwe Street, I>apt. 25, 
New York. 

FOBMULA8. Plans. Ideas. Literature 
free. BeKort, 4042 N. Keeler, Chicago. 

Sl'CCEED With your product. Learn how. 
Formulas. Processes, .Analytical Service. 
Catalog free. B. Thaxly I'o, , Washington, 
D. C. 

FORMULAS. All kinds. Guaranteed, Cat- 
alog free, Kemico, .'11. Pa rkr idge, 1 11. 

TESTED Formula; 
Catalog free, 
wardivlUe. 111. 



-Newest, guaranteed! 
Grinstcad Laboratory, Ed- 



CHEMiSTRY 



CHEMSTBY' Outfits. Send 10c. Stamps 
accepted. Safe-Chem, New Haven. Conn. 

FREE 16-Page chemical catalogue. En- 
close stamp, Photocbcmicals. lUO Forsyth. 
New A' ork, 

FREE! Sciencecraft Magazine and other 
valuable literature. Send stamp. Scieme- 
craft. P 504!) Bernard. Chicago. 

CHEMICALS, Lal>oratory glassware and 
apparatus. Catalog CP. Biological Supply 
Co.. 117B Mt. Hope Ave,. Rochester. N, Y. 

CHEMISTS' Slide rule, editorial Jan. is- 
sue, saves time solving equations, gives 
molecular weights, shows formulas. 391 com- 
pounds. Durable precision instrument. Post- 
paid, complete instructions, two dollars. 
MWC Company. 508 Andrus BIdg,. Minne- 
apolls. Minn, 

SEND HIc For new catalog listing chem- 
ical, microscope and photographic kits and 
supplies. Special 30 day offer to those who 
send immediately. Winn Company, 124Y 
West 83 Street. New York. 

AGENTS WANTED 

BIG Money, quick sales to car owners, tail 
and truck operators. Auto step mats for run- 
ning hoard with individual or firm name or 
initials molded In rubber. Cost little, out- 
last the car. No competition. Splendid 
Christmas gift item. No experience or cap- 
ital needed. References required. World's 
largest mat house, Jackmn Co.. 887 West 
34th St., New York. 

AGENTS— Make $10 to $10 dally eommls- 
sion selling outstanding auto accessory. Bells 
on sight. No large inyestment required. 
Write Karl, '.V-'^'l Irving .Ave,. Dayton. Ohio. 

lou'i PROFIT In the mystery cigar light- 
er. No fiint or friction. What makes it 
light? No wind can blow it out. Retails 
25c. Sample and salea plan 25c. New Meth- 
od Company, Desk PM-84, New lIMhod 
Hide.. Bradford. Pa. 

BR.AND New invention, .Auto brush. At- 
taches to garden hose. Washes entire car, 
spokes and all, 100% profit. Exclusive ter- 
ritory to distributors. Sample 81.50. Cir- 
cular free, Belsser Auto Brush Ca. 411 E. 
Fort. De lroit, Mich, 

MIR.M'LE Inhaler for colds, asthma, head- 
aclies, sinus, head troubles. Quick easy sell- 
er, Mioncyioakcr, Humes, ofllMS. Storea. fac- 
tories. Sample, details 25c. Halford Com- 
pagv, if inneapol is, ilinn. 

88.00 HOOBLT With new, sclentifle cream 
that mends alt cloth easily, quickly, Inrisi- 
bly. without needle and thread. Stand* laun- 
dering. Free sample, Sew-No-MOre Co., 
Dept, D-744. Cincinnati. O. 

BEST Sellers: Cigars, carded goods, nov- 
elties, neessitles. Incense, blades. Samples, 
catalog 10c. Easterncity Sales. 8-ES Ran- 
dnlph. Chicago. 

RAINCOATS, Jackets: Latest numbers. 
Lowest prices. Union made, Scllin,g fast. 
Commissions advanced. Experience unneces- 
san*. Outfit free. Royal, M-724 Roosevelt, 
Chicago. 

MARRIED Man with spare time to dis- 
tribute free samples colTee. flavoring, food 
products and make customers. Must devote 
at least two hours daily and be satisfied 
with up to $3 in an hour. Permanent. Blair, 
Dept. DFS 8, Lynchburg, Va. 

GENUINE. JUMMa Miala. Perfectly .cut. 
Kdomao, Apartodo 768, Me«leo, City. 

SALES Kit free. Write for our free ofTer 
and catalog of household deals, cosmetics, 
extracts, etc. Make big money selling your 
friend* md nelKhbor*. Clyde Collin* Cbem- 
leal Co,, Dqtt PM-11, MMBphlg. TOmk 



DI.STRIBI TORS; Represent manufactur- 
er. .Sell Latex — self sealing bandage that 
breathes. Great demon.strator. Lowest prices. 
400% profit. Good repeater. Exclusive ter- 
rltory. Neway. a4-H South Clinton. Chicago. 

LIFETIME Opportunity. Surplus world's 
fair jewelry and novelties. Complete Mlee- 
tions $2.uii. Sells $10.00. Eahn Associate*. 
Wrlgley Bldg., Chicago. 

OUTSTANDING Stfler. Sobrlte metal pol- 
ishing cloth. Steady repeater. Sample free. 
Peer. 32 Union Square, New York. 

SELL Stores sparkling Christmas sign^. 
First day's salea will amaze you. Glltterite 
Sign Co.. 180 Market St.. St. Leala. Mfc 

SELL Stores and friends multicolored 
co|)yrighted magic book, sample 25c. JafPre, 
254 We>t .'list. New York. 

AGENTS— Make big money. Sell key 
la;;~. Siiiil :!"■(• coin for sample, Stephen 
llolli-ifr. Cascade, Wis, 

SELL Inhalers, Uuick sales — lilg profits. 
\\'riie for proposition, Bernard's. Union 
Trust Bldg.. Sioux Falls, So. Date. 

MEXICAN Featber pleture*. Cbrtatnaa 
novelty. Send SSe (ataww) for tLM woctb 
sample and details. Mflrttfltl Art, Apartado 
1593. Mexico City. 

$2.00 HOI RLY With amazing invention. 
Old shoes made like new in five minutes. 6c 
a pair; not a polish or dvc. Free sample, 
Sav-An-T'pper. Dept, D-227. Cincinnati. O, 

1000 REST Sellers, blades il.-ic hundred, 
needle books 25c dozen. Free wholesale cat- 
alogue. Paty Company. 5P Elston, Somcr- 
ville. Mass. 

.M.MvE Big money; commissions advanced; 
sell raincoats, zipperjackets, union made: 
latest style, quality; lowest prices, experience 
unnecessary; outfit free. Goodyear, A-712 
Roosevelt, Chicago, 

TERRITORY AvaUable. Blnganvalve seal 
stops oil-pumping. Increaaaa' eoouiMaifaii. 
One Dollar per tube. Orawall Company, 
No. T nn awanda. N. Y. 

A.X'flFREEZE Radiator compoinui. Great- 
est winter seller. Cheaper, better than alco- 
hol. Whirlwind seller to garage*. ParUcu- 
lars. Anti-Freeze Co.. St. Paul. Minn. 

•PREVENTS-lirNS" PrevenU silk Imse 
from running, r'.'.o'^ profit. Specialty Mfg., 
127 South Broadway, I,.os Angeles. Calif. 

MAKE Your own produces. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish eyeiythlng. Valuable book free. 
National Selontlle laboratories. 19oOW 
Broad. Blehmond, Va. 

AGENTS— Sell 5 glasses California orange 



jelly. 



200 prolit. 



glass sample 25c. 



Cutter-Clarke, S515-M Ruthelen. Loi Ab> 
geles, Calif. ' 

JUST What you're looking for — a business 

of your own handlltig the slickest line of 
quick-sellers you ever saw. Every one a 
winner. Take your pick or handle them all. 
Sell stores, homes, otHces. Liberal commis- 
sions. By all means investigate. C. H. 
Hadlock, Dept. 1311, 1837 N. Ogden, Chi- 
cago; 

SELLS Like hot cakes. Big profits. New 
laundry soaiiflakes. Perfumes clothes laatlng- 
ly. when washing, Terrltoiy given. Sunaot 
Laboratories. I.,ynbrook, N. Y. 

AMAZING Corn remover. Big profits for 
distributors. Write Possco, 760 Milwaukee. 

Chicago, 

M.AKE Big money! Commissions advanced. 
Sell raincoats and zipper jackets. Latest 
.style and quality. Lowest prices. Experience 
unnecessary. Outfit free. Goodyear, AJ-712 
Roosevelt. Chicago. 

CASH Income dally resilverlng mirrors at 
home, Repiatlngautoparts, tableware, etc 
Portable outfit. wHto C^MrmUOk Plater. 118. 

Marlon. Ind. 

STBANOE Ironing cord. Prevents scorch- 
ing. Saves electricity. Abolishes kinks, 
snarls. Approved by Good Housekeeping. 
For telephones also. 140% profit. Samples 
furnished. Neverknot. Dept. 12-A, 4503 Ba- 
venswood. Chicago, 

300% PROFIT Selling new •■20-ln-l" 
kitchen utensil. Retails 25c. Coat* yon 
,1:1 00 a dozen. Sample 10c. NoW Method 
Co , PMM-24, Bradford. Pa. 

1{|0 BLADES 50c. Shaving cream 4%e. 

I.i-t 200 items free. Mayo. Richmond. Va. 

FOR The holidays — our Luminous Crucifix 
which "shines in the dark" is the most ap- 
proiuiatc irift of all, .An instant to demon- 

str.itr :i'::! tlir sale is made. Big profits. 
llaniiiiii I'o., 'i.'.:!!! Sm ith S ta te, Chicago. 

PORTRAIT Agents — Lowest prices, por- 
traits, frames. Catalogue free. Picture Man 
Friedman. 528 Cornelia. Dept. 9. Chicago, 
Illinois. 

SELL Wonderful trouser stretcher, creas- 
er, banger $1.00. Agent* 60e. Widnes*. 1401 
Fulton St., Brooklyn, N: T. 
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DOUBLE-EYED Sclf-tlucadiiiK noodle 
packases, size 3/9. Blind people tiiread 
them. InTiduable for failing siKht, necessary 
for good alcht. Sample partirulars 10c. 
Agents wanted. Wm. O tilc-iliy. VandaMa. 111. 

AMAZI.VtiLY Simple .spaii'-liiue Inisliiess. 
Big profits. Xo risk. Your lioiue is .vour 
office. If you want to mnlic roal money, licre's 
your cliance. Full details free — write qulelc. 
Alhert >tlll<. 41174 M(jniuuutli. Cincinnati. O. 

BIOAUTIFII- l'"otl window .sifin letters. 
Penny earli. i'opular sizes. KasUy applied. 
Samples, inmidete working equipment free. 
Note our a<l pnee 14gA. Atlas Slsn Works, 
7911 Ilalsted. Chicago. 

T\Vi;.\TV Dollars a day easily made witli 
QuLvon the maKie wipe-on Hnlsh and per- 
manent heauty treatment for automohiles 
and furniture. No rubbinK. no polishing. 
Free sample and details. General Faint & 
Clmnlcal Co>. Cincinnati. Ohio. 

yttOST-OFF. Marvelous chemical cloth at- 
taohment to wiper. 1<eeps windshield ice free. 
Bellt 35c. Whirlwind seller to garages. 
Particulars free or eiulosc 2")c for sample. 
Fwwt-Qg Co.. St. Paul. Minn. 

AGENTS 1 We'll pay your bills, steady 
Income for life handling our business In 
your locality. New territories being as- 
.slgned for America's fastest selling line. 
I';\'i)e] ienre unnccettaiy. Bepeats suie. De- 
tails free! Colby liabontorles. 201, Newton, 
Massachusetts. 

PBOSIT With new products. Make, sell, 
repeat. Ooaranteed formulas. Special prices, 
leada. Blcgest catalog free. Oibson. Chem- 
llt. BP-4702 North Racine. Chleago. 

OKNUINIO Gold letters for store windows. 
Easily applied. Free samplea. Idbatal offer 
to general agents. Metallic I<etter Co., 
4.'i8-B North Clark. Chicago. 

NEW Silver tinseled Christmas signs, 
9"xl2", cost 3Hc. retails 2de. sample free, 
clean up this Christmas! Lowy, 8 West 
Broad<Yay. New Yi rk. 

SI;NS.\TI()N.M. New l.jc scissor sharpener 
proves amazing seller. Make 200%. Sam- 
lile. details lllc. Dandee Company, 14 North 
Sixth Street. Minneapolis, Minn. 

AGENTS: Smash go prices! Santos cotTee 
12c lb. 4-oz. vanUla 8V&C $1.00 size tonic 
140. Baaor blades, 10 for 8He. 100 sticks 
chewing gum 12c Christmas cards, 21 In box. 
14c. 130 other bargains. Experience unnec- 
essary. Write Camatioo Co.. PO, St. Louts, 

Missouri. 

Si:i,I, "Lucky Seven" (Mirlstmas parkatiesl 
2.'c seller — 20c profit! Itlg flash! Particu- 
lars free. Three packages 25c. Elfko, 023 
South l)earbt )r n . ' h 1 r a g o^ 

iLVKK Products yourself. Formula eata- 
log free. Keuileo. 4.">. I'arkrldge. 111. 

BEGUL.AR Income; home, oltice. no can- 
vassing. Mc.\rthur Co.. Desk 5. Hutte. Mont. 

M.VKE More money selling shirts, ties, 
underwear, dresses, hosiery, raincoats, sweat- 
ers, coveralls, pants, nniforms. Outfit tree) 
.Klmrod Company. I^eiiartment 8, 4922-28 
Llnroln Avenue. Chicago. 

KEW $;)0.00 Value radio given In '"free 
deal." Earn up to Simi.OO weekly. New 
sales plan. Also auto radios. Meritone Mfg. 
Co.. 38.->7 North Itiimllt on . Chica go. 

FUEE Literature dcscribiULT many nuuicy 
making plans. Delfoit, liU:i X. ICi'fier. Chi- 
cn an. 

SUCCEED With your products. Learn 
how. Formulas. Processes. Analytical serv- 
ice. Catalog free. B. Tbaxly Co., Washlng- 

toB. D. C. 

'. OPEBATE Home mall order business, 
selling our products. Everything furnished. 
Superior Speelaltics, SpringHeld. 111. 

BIO Money applying gold initials on au- 
tomobiles. Easiest thing today. No experi- 
ence needed. Free samples. "Balco." 1084 

Washington. Bnttnn. Mass. 



AM.SZING Cleaner. Cleans everything. 
Sample free. Bestever, iiOOTP Irving Park, 
Chicago. 



A BUSINESS Of your own making sparU- 

ling gla.*? name plates, numbers, checker- 
boards, medallions, signs. Booklet anil sam- 
ple mailed free. E. Palmer. ol2, Wooster, 



M.\N In each town to plate auto parts, 
reflectors, bathroom fixtures, refinlsb beds, 
mirrors, chandeliers; by new method. No 
capital or experience required. Simple plan 
of manufacturing at home starts you in big 
money-making business . Outfit furnished. 
Free particulars and proofs. Gun Metal 
Co.. Ave. H, Decatur. 111. 

BIO Money and fast sales. Every owner 
buys gold initials for his auto. You charge 

fl.50; make $1.48. Tan orders dally oasr. 
Trite for particulars and t^ee ssmple. Amer- 
ican Monogram Company, Dept. 40, East 
Orange. N. .1. 

AQENTS — Opportunity to make money; 
boiric eontalning 87 successful business plans; 
borne or office; send for free introductory 
booklet. Elite Co., 214 Grand St.. New 
York. 

AGENTS: Stamping names on pocket-key 
protectors. Sample check with your name, 
address, 25c. Stamping outfits. Emblem 
checks, check-fobs, name plates. Hart Mfg. 
Co., 803 begraw St., Brooklyn, N. T. 



PROPITABLB Home business. Legiti- 
mate. No canvassing. Maywood Publishers, 

P-923 Broadway. New York. 

OUTSTANDING Easy selling products. 
No competition. Sample lOc Mint Co., 
Baroda. Mich. 

SELL Made to measure raincoats. Outfit 
free. Goodyear Balnwear. 18 West 22nd. 

New York. 

BE independent. Own your business; ex- 
perience unnecessary, selling $10,000 acci- 
dental death, $30 accident; $25 sick weekly 
benefits— flO.OO yearly. Other amounts pro- 
portionate. Guaranteed steady renewal In- 
come. $2'i0.000 deposited Insurance depart- 
ment, l^nlversai Policy, 716-A Lefcourt 
Bldg., Newark, N. J. 

HIBH-ORADE SALESMEN WANTED 

YEAR'S Income in 3 months! New fed- 
eral, state and code laws create iruuiense 
demand for slmplilied record system every 
businessman must have to protect liliuself 
against fines and penalties. Millions users 
must buy agsln now. Our men selling s to 
25 dally our ofHcially approved, copjrrighted 
Liberty Tax Record. $3.50 cash profit every 
sale. Repeat commissions wUhout calll)arl(,s. 
Live leads furnished. Big season now. 
Choice territories going fast. Commonwealth 
Publishing Company. SOS So. Dearborn, Chl- 
rago. 

SELL Stores new, sensational counter 
cards. Special sale, cut prices at 9c. Seven 
aspirin tablets 5c. Free deals. Up to 177% 
proflt for you and merchant. Razor blades, 
laxative gum, combs, etc., and many other 
exclusive, big selling items. No investment 
to start. Protected territories. Columbus 
Discovery Products, Dept. PC-35, Columbus, 
Ohio. 

MEN Wanted by world-wide industry — 
Apply by letter only giving age, experience, 
references. Industry and reliability main 
quaiiflcations. Man selected will become au- 
thorized Rawlelgh dealer on our capital and 
taught how to establish a profitable business 
in over 2.10 farm and home necessities. Man 
Willi auto preferred to intrixliice i>™ilucts and 
travel steadily. Write irunicdiately. Raw- 
leigh. Dept. L-N-PP.M, Freeport. 111. 

GO Into wholesale business without invest- 
ment. Call on stores with biggest line self- 
selling counter displays: Amlrin, razor 
blades, handkerchiefs, breathlets. household 
cement, 79 different Items. Up to 12,")% 
profit for you. E^Epericnce unnecessary. 
Write for catalog and plans. Procopax, 
Dept. rtfi-DD. 19.'>6 S. Troy, Chicago. 

KEW Clothes brush; drvcleans 3 ways at 
once. Bevoiutionary Inveqtion. Saves clean- 
ing bills. Homes, offices buy instantly. 
Phenomenal profits. Outfit free. Kristee 
Mfg.. Box 1442. Akron. Ohio. 

SIIOPOSCOPE Sells on sight. 2iJ0'^o 
proflt. Free sample. Wright's, 488 East 
18th, Paterson, N. J. 

NICW, Sensational 25c and 3.")C direct store 
sellers. No competition. Exclusive icrrllory 
ilistriliutors, also direct to consumer all- 
time, part-time men wanted. Answer fully, 
stating territory desired. Magic KletBway. 
19.54 Ooodfellow. St. Louis. Mo. 

SALES Demonstrators. UK an -Plate With 
pure silver. 1 oz. polish 2nc. 8 OZ. $1, 
Jlistice. nni Walnnt, Philadelnhia. 

S.\LES,\iEN: .\C(|ualnted with garages, 
filling stations, to handle local business. 
Write Colgra, 2020 N. Third St.. .Milwaukee, 
Wisconsin. 

THOSE Having contact with large users of 
envelopes can add to their income by repre- 
senting the W'eavcr Mailing Envelope Co., 
713 Arch St., Fbiladelphla, (established fifty 
years) — makos of •peoialty enveioiMs In 
Kraft, Manila, Jute, Water-proof, Cloth- 
lined, and other papers. 

EVERYBODY Buys business stationery. 
New items. Highest quality. Lowest prices. 
Vree cuts. Quickest delivery. Big comm. 
dslly. Experience unnecessary. Self selling 
outfit free. Wlllens, 2132 Gladys, Dept. L, 
Chicago. 

AUTO Accessory salesmen: Complete lino 
fastest sdlars. Prices dealera want to pay. 
Big commission dally. ISxcInslra territory. 

National, 1910-BM Wentworth. Chicago. 

MAN — Handle regular store route. Place 
nationally advertised 5c-10c counter card 
mdse. New aspirin deaL 16 tablets lOe. 
85 mm fast sellers. 100% profit. No Itt- 
restment. Catalog free. World's Products 
Co., Dept. 12810, Spencer, Ind. 



PENNY Each, popular sizes. Non-tarnlsh- 
able window sign letters. Enormous profits. 
Free working eiiuipment, sample. Becord 
breaking olTcr. Note our ail page 148A. AtlSS 

Sign Works. 7911 Halstcd. Chicago. 

V,l\'K i'rotit>—l'p' to $17U weekly. lii'iOO.OOO 
puiichboard firm announces new no invest- 
ment iilan. Season starting. K&S. 4326 

Itjvenswood, Chicago. 

Bit! Profits in stationery monogram device. 

Box 150, Wausau, Wis. 

100 BLADES 50c. Shaving cream 4%c. 
Toothpaste 4%e. Uat 800 items free. Mayo, 

Richmond, Va. 

JI.VKE Big money steady. High grade 
coveralls, shopcoats, pants, shirts, sunnuer 
suits. Advertising on back. Fast sellers. 
Free outfit. Strong Mfg. Co., 901 West 

Jack.son, Dept. N-10. Chicago. 

NEW ItDoseveit calendar and many other 
subjeots. Bells on sight. Every borne and 
business a prospect. Fleming Calendar Co., 

firi41 Cottage Grov e, Ch lea go. 

SELL: Line sign; very hut; hurry. Co.it 
$1.75 doz. Sample 20c. Accurate, 2432 Mil- 
Ato.. qilcago. 



SALES Books and labels. Sell sales 

hooks in small iiuantitles at attractive prices, 
also ".\ll|)urpo>e" iiocket label that sells at 
every stop; good tommisslons. Teclinocraft, 
Si Ivlngston. Boston. 



NEWEST, Most amazing deal for stores, 
shops. Inexpensive. Big business increase 
or money liai U. (laid mine fur salesmen. 
Outfit free. Stimulators, 343 Madison, Chi- 

cago. 

AMAZING Zipper plnless Clothes line. 
Lightning demonstration, sure sale every 
iiome. Free guarantee ules plan. Dunn 

Bros. Hempstead, N. T. 

BB.VND New grab-bag deal. Going big 
everywhere — big profits — swift sales — fast re- 
peats. No restrictions. .Mi dealers buy. 
Act! K&S. 4373 Ravenswood. Chicago. 

M.\KE More money selling shirts, ties, 
underwear, dresses, hosiery, raincoats, sweat- 
ers, coveralls, pants, uniforms. Outfit free! 
Nimrod Company, Department 65, 4922-28 
Linc(^n ATOBue. Chicago. 



New in ITre extinguishers. 

Itcd Comet automatics. Proved In west five 
yc;ir5. Kxclusiie territory. Low price opens 
liocUet books. Write lied Comet, 404 Comet 
Building. Littleton. Colo. 

SALES.MEN— Sell collection systems. 
400'/<' commission. Sayers Systems. 2801-123 
SliemeUI. Chicago. 

STICK-ON Window elgn letters. 500% 
proflt. Free samples. MetalUe Co.. 438-A 
N. Clark. Chicago. 

NEW Specialty — Sells every business and 
professional man. Four $15 sales daily pay 
$280 weekly. Foyer cleared $4920 in three 
ntonths. Write, F. E. Armstrong, Presl- 
dent. Dept. PM. Mobile. Ala. 

SELL Stores or homes — Scissors sharpen- 
ers, gas lighters, razor blades, aspirin, 
breath gum. chewing laxative, adhesive tape, 
polish, hanilkerchiefs, polishing cloths, shoe 
laces, many others. Attractive displays. 
Catalog free. Superba Co.. S-303. Balti- 
more, Md. 

HELP WANTED 

M.\N Wanted — Manufacturer establislied 45 
years will finance responsible man with com- 
plete stock of guaranteed food, farm and 
household necessities — you pay when sold. 
Mighty attractive proposition. Good living 
right from start with steady Increase for 
Industrious man. Big value combination 
deals and fast-selling specials now in effect. 
It. M. Anderson just soUl over O. W. 
Jack over $308 in one week. Pleasant out- 
door work. Experience unnecessary. No 
slack seasons or la.vofTs. Write today for 
"No-Investment" otTer. MrConnon A: Com- 
pany. Dept. (it^MS. Winona. Miim . 

KE.VL Jobs open — .\uto mechanical field, 
aviation. Earn S:;"i.no-$7r;.UO weekly. 8 
weeks' training quaiirtes you. Write for hlg 
opportunity book and special low tuition 
now. McSweeny Schools, Dept. lO-A-12, 
Cleveland, Ohio, or Kansas City. Mo. 

DO You want a splendid chance to make 
$60 a week? I'll start you with a local 
coifee route paying steady weekly income. 
No experience reciuired. Get free facts, then 
decide. Albert Mills. 4673 Monmouth, Cln- 
clnnatl. O. 

EARN Quick cash raising mushrooms in 
cellar, shed, attic. We buy crops. Guaran- 
teed materials fttmlshed. Easy, odorless 
method. Book free. United. 8848-BX Lin- 
coin Ave.. Chicago. 

EABN XTp to $25 or more weekly, grow- 
IM nrasbrooms In cellars or outbulldinn. all 
fau and winter. We instruct you. Beady 
mariielL Booklet tnt. Adanae Mushroom 
Company. Dept. 147, Toronto 10, Canada. 



Copyrighted material 



40A 



POPULAR MECHANICS ADVERTISING SECTION 



KARX Moncgr sdliog 8boM and cat a 

salesmanship course firM. WrU« Bjrw Bolton, 

Paris. 111. • 

OBOW Mushrooms. We show boir. Use 
celUr, shed, etc. Plant now. Orernlsbt 
crops. We buy. Splendid incoine. Data 
free. Interstate, PN-7337 Cottage Oiove, 

Chicago. 

BIG Money growing mushrooms. Cellar, 
Idle places. .Supplies furnished. We buy 
crop. Free book. Mushroom Growers of 

AniiTica. Itr.-4;;:'. N. ChiiU. CliUjiKO. 

.VGi:>.''l> — Mosco com and callous remover 
will hiiilil you a steady repeat business. Send 
today for pocket-size trial outlit. The Moss 
Company, H Searle Bldg., Rochester, N. Y. 

EDUCATIONAL AND INSTRUCTION 

"HIGHER Arithmetic" teaches fast and 
correct figuring. Frederick A. Smith, 2410 
Smalley Court. Chicago. 

MIIyWArKEK Industries desire to contact 
earnest younK men to learn electric arc Held- 
iiii; ill tlicir laboratuiics ul the school of 
engineering. Small training fee. For details 
write Prealdent Wwmtb. 1020-38 N. Bmd- 
way. MUwaukee, Wis. 

WANTOI): Names men wishing government 
jobs. $141.00 month. List positions tests 
free. Franklin Institute, Dept. Kii, Hoclies- 

tw. K- Y- 

HAVK You been dlsappointaain answer- 
ing want-ads? Let us write your application 
letter and get results. Send detaili enclos- 
ing $2.00. Eberhard, 400 Kinloch Bldg., 
.St. I.oul.s . Mo. 

FLOltlUA Hotel po.slllon.s. Instructions. 
Btfhard Lee, 22 Wesley, Homervllle, Mass. 

BBOOICB A nKceHful Inveetlntor. Ex- 
perience unnecessary. Work at home or trav- 
el. Write today for free publication and 
particulars. Natiuiial System, 340-O Elec- 
tric Building. Omaha, Xebr. 

STL'DY Investigations — Solve crimes — 
Earn easy money. Write International Secret 
Service Institute. PM-124. Hohoken. N. .7. 

JAZZ I'iano course. Modern, simple, suc- 
cessful, complete, sent postpaid for $1. 
Spencer Music School. 2504 E. iib Street, 
Chattanooga. Tenn. 

LEAKN Doctor <rf TheoUwrmpy. World- 
wide instruction. Seminary, South Whitley, 
Inillana. 

JIEN Wanted— To learn Machinist trade 
Tool and Die making. Automatic screw ma- 
chine. Oet experience on actual work. £m- 
faoimant help. Start mm. Daya— •rcnlng*. 
Wnte for free book. Allied Screw Machine 
Co.. <i01 Lake St.. Ohlcagn. 

GET U. S. goveniineiit job— Start $105- 
$175 month. Men-women, ace 18-53. Are 
you eligible for eligibility test? Get our 
free questionnaire — And out. No obligation 
whatever. Instruction Bureau, 101, St. Louis, 
Missouri. 

BKCO.ME A landscape architect. Easy to 
learn by mail. Wonderful oriportunity for 
moncy-niakinK. Earn while yon learn. Write 
for free opportunity liooklct and drtails. 
American Landscaijr Sc ljuol, ^ir, I'l . . iinuth 
Bide l)es .Moin es, Inwa. 

i;. S. GOVKRNMKNT Po-Htions. I170U- 
$1900 and up a year. Let our expert (fotuier 
government examiner! prepare you for a po- 
sition in the railway mail service, rural car- 
rier, post office, customs and other branches. 
Write today for free booklet. Dept. 8, Pat- 
tanott Sehotil, BadMatar. M. Y. 



SHORT womCT 

"THE Plot BuIIdar"— Bndless source of 
plots I SOe. IntematiODal Agency, Cinels- 
natt. 

PRINTING, MULTIGRAPHING 
AND MIMEOGRAPHING 

800 NOTE8HEETS, 100 Envelopes, print- 
ed, name, address. Send $1.00. Raymond 

Ijemleux, Danlelson. Conn. _ 

PKB80NAL Stationery— 18 sheets, 18 en- 
velopes, Cellophaned 25c (mall). Uberty, 

341-37. New York. 

PRINTING. Mlmeograpbins, low prices. 
Free estimates. Hunt Ca, Boz 202. Tren- 

ton. N. .1. 

FREE Portfolio colorful letterheads. Send 
12c handllnc. Mark Warden Printing- 
advert i s i n g ^B («_4n]]fl^_Kjinsa^^ 

tix9 CIRCLLARS, $1.2.^); S'ixH. $2.00— 
Quantities. Folders, stationery, labels — low 
prices. Samples. Goodprint, Harrisonburg. 

Virginia. 

SlIMfiOGBAPHINO, Sikxll, $2.99—1000. 
A4620 1 



-Samples. Unlvenal, 

St. Louis, Mo. 



Hiehlgan. 



2-0 LLTTERHRADS; Bend. 8%Zll— 

$l.iin. CoiiKresslonal Press, 610 H St., 
Waslilngton, D. C. 



moo CARDS $1.40. 500 Letterheads, en- 
velopes, billheads $1.79. BrsdSbaw. 3214 
Huron. Chlcagg 

SPECIAL,, SOO Letterheads and 500 en- 
velopes, $2.50. Village Press, Somerset, 
-Massachusetts. 

2000 BLSINESS Cards neatly uriiited 
$1.50. Atlas Distributing Co., Roberts St., 
Pittsburgh, Pa. 

ENQBAVtrBH! Printing! Lowest possible 
prices. Samples free. Sunko, Moha wk. N. Y. 

1000 ENVliLOPES ti^i. Letterheads 
BVixll, business cards. $2.95. Satisfaction 
guaranteed. Woodprint. Woodstoek. Va. 

UNIQUE Gummed labels; rubber stamps; 
engravings. McPherson Popular Print. Mid- 
dletown. Conn. 

PRINTED stationery and cards. Circular 
free. Sallulll■^ In rent,, .\lcntcn. 9:il3 Glen- 
wiiod Road. Kroiiklyn. -N. Y. 

STATIONERY, Circulars, checks, loose- 
leaf, rulink'. binding. Commercial Press, 

Bntavia. Oliln , 

Craiii' printing, reasonable priccil. 

l-'ri'f saiiii'li'-. I'jiiniiniic Press, Leonia, N. ,1. 



lOUO lU S^l.MOSS lards, card case, $1.50. 
Aflllpr. I'lintcr. .\inbler. Pa. 

1000 LETTBBHBADS. Envelopes, circu- 
lars $2.9.5. . Low prices leaflets, folders, cat- 
alogs. Mimeographing. Multlgraphlng Sam- 
ples. Frazcr Pri'ss, Box 1".-T). Nnrth To- 
peka, Kan. 

PBINTIMB OUTFITS AMP 8UPPUES 

H. AND Press, type and complete printers' 
supplies. .\d\isc ciinhnricnt you need and 
«e iiuote prices; or send stamp for catalog. 
P. Peiffer. 16-A, 6 Columbia St., Newark, 
New .lersey. 

PRINT Your own cards, stationery, cir- 
culars, advertising, etc. Bave money. Easy 
rules furnished. Print for others, big prof- 
its. Junior press, $5.90; job presses. $11; 
power, $149. Write for free catalog and full 
information. Kelsey Co., V-H, Meriden, 
Connecticut. 

NEW Type 29c font. Catalogue dime. 
National T>pe Compan y. .Tark son. Mich. 

MIMEOGRAPHING Ink. Si. 25 lb.; sten- 
cils, $1.25 doz. Unconditionally guaranteed. 
Mallmarts. Cincinnati, ■ 

PBINTINO Outfits Christmas gifts $8.00. 
Lists >. Landls. Richland. Pa. 

REIU'ILT Presses. Advise size wanted. 
Send stamp. Exchange D-5. 480 East Main, 
Meriden, Conn. 

DEALEBS Wanted everywhere to leU 
printers supplies. Write for our proposition. 
(Frank's). .3.1.14 Harrison St., Chicago, III. 

PBINT Your own circulars, envelopes, 
with homa made presa eoatlnc Ian than $1.00. 
Illustrated Instructions lOc Carl Edquist, 
Odessa, Minn. 

LlTHOGRAPinNG, I'rintlnR presses, $4.00 
up. "BarKainllsts," 1oj4 Hayden. Cleve- 
land. (Stamp.) 

PRINTING Presses, type, supplies. Law- 
rence. 1426 South St. Francis. Wichita. Kans. 

BABOAINS Used presses, type. Send 
stamp. Box l.i, Cambridge. Mass. 

PBINTINO Outfits — Presses, type supplies, 
type novelties. Send stamp for catalog. 
Modal Pran, York, Penna. 

TYPEWRITERS AND SUPPLIES 

TYPEWRITERS $1.00-$40.00. Bibbons 
I5e-39e. Mimeographa, adders, registers, 
watehes. Knight's, 1517 Olive, St. Louis, 
Mlsaourl. 

DUPLICATORS AND DEVIC ES 

POSTCABD Duplicators $7.50 complete. 
.Agents wanted. Bond Equipment Company, 
St. Louis. 

INCREASE Business. "Excellograph" 
rotanr ateneU,. elay and film duplicators $3.85 
to $37.50. Prints anything. Typewritten, 
penned, drawn, traced. Colors. Finder free. 
Pittsburgh Typewriter Snppty. Suit* 518, 
PltUburgh, Pa. 

RUBBER STAMPS 

2 LINES 2.5c, 3 lines 35c. Cushinn mount- 
ed. Free list. Stamp Works, 814 Bradley, 
Peoria. 111. 

RED-BTJBBBB, 2 Lines 25e: 3 lines 35c. 
Fehllierg. 921 Farnain. LaCrosse, Wis, 

NAME, Address, 2 lines 2.'.c; 3 lines 
33c. Stamp Works, Auburn, Nebr. 

GUMMED LABELS 

I, 000 PRINTED: Name, business, address 
50c. JBS Company, Box 93, Hol^oke. JJass. 



RAZORS AND BLADES 



AFTER SHARI'ENER, Makes Gillette 
type blades shave smoother. New invention. 
2.5c coin postpaid. Dootson, Boz 1167. San 

Francisco, ('alif^ 

" .'s:'i:i'l.\L OfTer. 10 blue steel— double 
cd«e razor blades with price list — 10c. Other 
special bargains. Write today. Naipak, 
:i225-F Crystal, Chicago. 

TOBACCO 

GUARANTEED Tobacco — Natural leaf 
chewing and smoking. 5 lbs. $1.00; 10 lbs. 
$1.50. Cigarette Burley, 5 lbs. $1.00. Free 
gift. Howards Plantation, Mayliehl. Ky. 

SlIBAC — The wonder smoking tobacco, 
blending Virginia grown Gold Leaf, Burley 
and Turkish tobaccos, 3 lbs. $1.10 postpaid. 
Belmont Farms. Box 44. Chatham, Va. 

QUALITY Leaf tobacco. Try our package 
containing d marked kinds, $1.00 prepaid. 
I'rir'c liit nn rcnirst, FuniU'r; Kxi'liange, 



DIAM0N08> WATCHES AMO. JEWELRY 

WATCH Jfovements, material, tMdS. Be- 
pair instruction. Catalog 5e. Stewart's, 
Si^th Olive. St. Louis, Mg 

SPBCIAL $6.75 Wrist mteh only $3.38. 
Clnls Mall Order, West Springfield, Mass. 

KOR HOME CfiAFTSMEN 

BEAUTIFUL Inlaid panel, approximately 
11" by 15". containing over 100 pieces of 
wood, suitable for tray, ate. $2.00 postpaid. 
Anton SouknPk SS80 JCBtaid. Chlcagoi. 

ANTIQUES. WAR RELICS AND 
INDIAN GOODS 

INDIAN Relics— Arrowheads, 15 for $1.00; 
grooved axe, $1.00; Celts, 3 for $1.00. Send 
wants. Bellson Co., Box 229. Marion. Ohio. 

THOUSANDS Of pieces antique glass. 
Write wants. List for stamp. Mrs. Don 
Hoover, 505 North 8th St.. Qulncy. 111. 

INDIAN Arrowheads. Good. 10 — 50c. 23 
— $1.00. Paul Summers. Sagarton. Twafc 

INDIAN Belies. BeadwoikT Coins. Curios. 
Catalogue and arrow, 6c. Ycmon Lemley, 
Nartbbranch. Kans. 

SUNSw FISHINB TACKLE AND 
SPORTINS aOODS 

GUNSMITHS' Secrets! Bluing, checker- 
ing, engraving, etc.. 25c. International 
Agency, Cincinnati. 

BARGAIN List. Benjamin. Crosman, 
Daisy Air Rifles. J. Warshal & Sons, 1014 
1st. Seattle. Wash. 

HUNTERS— U. S. Oiler and Thong as- 
sembly. Sample > postpaid 25c. Hofstetter, 
Tacoma. Wash. 

FISHERMEN — Make your own sinkers 
with our molds. Several styles, many sizes. 
Free folder. Reading' Instrument Co., Box 
"8. Reaillng, Pa. 

FIELD GLASSES, TELESCOPES AND 
MICROSCOPES 

FIELD Glasses. New powerful 5 inch. 
Carrying strap. Marvelous for football, 
races, scouting. Swell gift. Agency consid- 
ered. Sent $1.45 postpaid, iniitary Binocu- 
lar Co.. 131 S. Wabash Ave.. Chicago. 

FIELD Glasses. New 5 inch long. Pow- 
erful adjustable. Military shoulder strap. 
Ideal for sporting events, nature study, 
.Xmas gifts. Limited number $1.50 CCD. 
B. Zelssler Binocular Co., 5435 Cornell Ave.. 
Chicago. 

500X MICROSCOPE $;!.95. 30X telescopo 
$1.98. America's lowest prices. Optical cat- 
alogue flree. Brownscopo Co.. 234 Fifth Ave.. 
New Toifc. 

MUSIC AMD MUSICAL INSTRUMENTS' 

H.\WAIIAN Guitar Riven students taking 
course of home Instructions. Guaranteed. 
Paramount Consenatory of Music, 24ti East 
18th, Vancouver. Can aila. 

SONG Poems wanted, free examination. 
50-60 Plan. Bong Bureau. Baiem. Ind. 

MAKE A fine violin I Conqileto outfits — 
woods, instructions, patttnt, supplies. 
Fraser. Ataster Violin Maker, Bagliiaw. Mich . 



^b 



WANTED: Original poems, songs. It will 
imi to get our proposition flrsL lopi 
iblishers. Studio Bldg., Portland, Ore. ' 



POEMS Set to music. Pnblishad. Send 
poems. ilcNeil. 1S82 W. 27th SL. Log An- 
geles. Calif. 



Copyrighted material 
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BBBUILT Bmd and orchestra liutniments. 
Honestly nbutlt— fully Euarantoed.. Catalog 
of npvT instramcnta on request, wcamann 
Company, Dept. IC-IS, Uth'aad ArcJl StI.. 
Philadelphia. 1 

waiTKBBI Poenia, muglc. Amaalng of- 
fer. Hibbelar Dl, 2167 North Aven. Chl- 
cago. 

POK.MS Wanted. Work guaranteed. We 
publish. Great Eaatem Song Bureau. Dept. 

LAY Hot SI 



PLAY H<rt sazoplione. 'Complete course— 

Modern saxophone, twenty-five lessons by 
Thoiupson, the master teacher. Thousands 
have been sold. For teacher or pupil. $i.00 
nostpald — Order today. Caton Publishing 
Company. 811 South Hill, Los .Vngeles. Ca lif. 

MUSIC Composed to wordi. Wonderful 
jroposltlon. Bauer Uros., Oshkosh. Wis. 

I>U0-F1.EX Heeds (or clarineis, and sax- 
ophones eliminate your reed troubles. Write 
for circular. Duo-Flei Beeds. 1304 1ft icn,. 
Evansvtlle. Ind. 

SONG Writers. Send for our "Publlsh- 
Ing Agreement." McKinley Music Printers, 
1501 E. n.'ith St.. Chicago. 

NKW Deal. Write tieciuoia Songrlters 
Service, Sherman Branch, Los Angeles, 
California. 

$$S().NGWRITING$I. Good money being 
made from sonss through talking pictures, 
radio, phonograph, music publishers. "Hit" 
virlters revise, arrange, compose music to 
your lyrics, lyrics to your music. We submit 
to studios and other markets. Free reading. 
Send for booklet. . Universal Sons Service. 
•71 Meyer Bids.. Hollywood, Calif. 



PATENT ATTORNEYS 



INTEKTOBS: Send immediately (or your 
copy of our big, new free book, "Patent 
Protection." Porty-eight pages of Interest- 
l&t faets. Tells how patent laws protect you : 
kind of sketch or model needed: simple stciis 
to take without cost; how successful Inven- 
tors have secured financial assistanie; shows 
interesting inventions; Illustrates important 
mechanical movements. Other men have read 
ami multtad by thli boak. WUh book we 
also send free Evidence of Invention form, 
that .vou can use to establish date of dis- 
closure. Prompt service, rcasonalile fees, 
special deferred payment plan. Strictest se- 
crecy. Thirty-six years' e.Kpcrience. Highest 
references. Write us today. The facts In 
our book are worth money to the man with a 
good iBventlon. Address: Victor J. Evans tt 
Co., Bedstered Patent Attorneys, 400'-P Vlc- 
tnr nnllding. Washington. Tt. V. 



P.^TKNTS — Before too heavy an outlay of 
time or money is made on an invention, a 
search of the Patent OIBce records sliould be 
made to determine as nearly as possible 
Whether or not the same Idea has been pat- 
antad batm Tba-eoit of - t&li tuaSk H 
small, Willie the value of the faets It uncov- 
ers is often considerable. We offer inventors 
and manufacturers a thorough, prompt, con- 
fidential search service — plus experienced 
counsel and assistance in every phase of Pat- 
ent and Trademark practice. Write for my 
free book containing' valuable information 
relating to patent procedure. Clannce A. 
O'Brien, Beglstered Patent Attwney, 58-P 
Adams Building. Washington. 1). O. 



INVKNTIONS May now be safely market- 
ed before patenting. For Information write 
Chartered Institute, 594 Bantstar Building, 
Washington. D. C. 



INVKNTORS: Take no action until you 
have read valuable free booklet of your own 
association. Write today. Associated In- 
ventors, Inc., Insurance lJullding. Washing- 
tnn. D. C. 



S40.00— INTENTIONS Patented. Samuel 
OoUMela. S76 Bast GuiitaUl Boad. New 

Tork. 



P.VTEXT Lawyer — Formerly principal ex- 
aminer in patent office. Satisfaction guaran- 
teed. Charles Haden. 1004 N Street, Wash- 
P. C. 



PATENTS — ^Propi 



PATENTS— Proper service for manufactur 

crs and individual inventors. Kstalill^hed 
189.". Reasonable charges. Consult Chandlce 
A Chandlee, Patent Attorneys, 902 F. Street, 
Washington. D. C. 



rXPATENTKD Ideas can be sold. 1 tell 
you how and help you make the sale. Free 
pa'ticulars. (Copyrighted.) Write W. T 
Greene. 907 Barrister Building, Washing- 
ton. D. r. 

A XKW Deal for inventors: Combined pat- 
ent attorney and development engineer scrv- 
lee. Simple case attorney's charge (.50.00. 
Search $3.00; trade-marks complete $33.00; 
copyrights $R.nn. 3. j. O'Brien, Patent 
Attnney-Engineer, Reg. 1909, 108 West 
■42nd St.. New York City. 

IKVENTOBS— Send tor free baaklet "Pat- 
'eBt-8ense." Information based on 04 years 
operleneei. Laeey 41 Caear. Dept. SA. OSS 
V St.. WaaUngton. D. 0. 



ESTABUraXD U04. Uilo B. Stetani 
Company. Free bobklat .Patents. Trads 

marks. Copyrights. CMBms: Monadnock 
Block, Chicago; Amettcan Saetitlty SuDdliig, 

Washington. D. C. 



PATENTS. Instructions "How to Estab- 
lish Year Bights" and form, "Evidence of 
Conception" — sent freel Lancaster. AUwlne 
& Rommel. 411 BoweB BuUdlnfe waiUiig- 

ton. D. C. . 



PATENTS Procured; trade marks regis- 
tered — preliminary advice furnished without 
charge. Botrtclet and (orm for disclosing 
idea fkaa. Irving L. HcCatbran, 700A In- 
ternatlonal Bldg., Washington. D. C. 



PATENTS. Booklet free. Highest refer- 
ances. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer. 724 
Ninth St., Washington. D. C. 



"INVENTOR'S Guide," valuable Infor- 

mation free. Frank Ledermann, Registered 
■\ttorney- Engineer, 220 Broadway. New York. 



L. F. BANDOLPU, 302-B Victor Build- 
ing, Wasblngton. D. C. Lo«r east Book 

and Information free. 



INVENTIONS WANTED 



LOKG Established manufacturer with ex- 
cess machine equipment wants new mechan- 
ical products to build. Must be developed 
past experimental stage. Give description 
and full details first letter, .\ddress. Room 
•Jiin. ';r I'diiular Mechanics Magazine, "200 
East Ontario St.. Chicago. 

NEW Kitchen and household specialties 
wanted for manufacture and distribution. Ad- 
dress: Atlas, 3246 NOrtb 31st Street, lltt- 
waukee. Wis. 

AUTO.MOIULE Inventions, devices, tools, 
etc., wanted. .Anything that can be sold 
through garages and automobile parts deal- 
ers. Will manufacture or take output. Room 
■201, % Popular Mechanics Magazine, 200 E. 
Ontario St.. Chicago. 

SMALL Inventions wanted. Stanley Hull, 
7829 Euclid Avenue. Cleveland, Ohio. 

WANTED: Patented and unpatented in- 
ventions. Edwin H. Schrlel)er, Nashville, 
Illinois. 

INVENTIONS Wanted, patented or un- 
patented, any size, any material, for any 
purpose. Now Is the time to act. Send us 
your Ideas. A s<iuare deal assured. Bosley 
Mf u'. <' o . ^_Tc) 1 ■ r i n K t n n , Conn. 

INVENTIONS Wanted— Patented, unpat- 
ented. If yott bava an Idea for sale write 
Haitlar'a. Inc. Box •S8-B. Bangor, Maine. 



FOR INVENTORS 



IN"A'ENTORS: Send immediately for your 
copy of our hig, new free book, "Patent 
Protection." Forty-eight pages of Interest- 
ing facts. Tells bow patent laws protect you ; 
kind of sketch or model needed; simple steps 
to take without cost; how successful inven- 
tors have secured financial assistance: shows 
interesting inventions; Illustrates Important 
mechanical movements Other men have read 
and profited by this book. With book we 
also send free Evidence of Invention form, 
that you can use to establish date of dis- 
closure. Prompt service, reasonable fees, 
special deferred payment plan. Strictest se- 
crecy. Tliirty-slx yeara' ezpetlenea. Highest 
references. Write us today. The facts in 
our book are worth money to the man with a 
good Invention. Address: Victor J. Evans & 
Co., Registered Patent Attorneys, 401-P Vic- 
tor Building. Washington, D. C. 

INVENTORS: I'U help yott with your 
patent problems. Consultation only. Bitb. 
lonn. Charles A. Scott. 773PH Oarson Ave., 
Rochester. N. Y. 

INVENTORS. Sell your unpatented Ideas. 
Highly personalized service. Write Ameri- 
can Society of Inventors, Crosby lildg. , Buf- 
fa lo. N. Y. 

I'ATENTS— Small ideas may ha\e large 
commercial possiliilities. Write immediately 
for information on how to proceed and "Itcn- 
ord of Invention" form. Delays are danger- 
nus in patent matters. Clarence A. O'Brien, 
r.H-M Adams Building. Washington, D. C. 

S.-VFELY Offer buyers your unpatented 
ideas. Copyright method. 50e. Intamatlonal 
Agency, Cincinnati. 

OUK Hanufaeturer-ellents now want bet- 
ter Inventions, patented or unpatented, to 
meet present industrial condltUms. Write 
Chartered Institute, 558 Barrister BoUding. 
Washington. 1). C. 

GET Your own patents. Book and prac- 
tically cver>thinK necessary $1.00. Mattlson, 
fiOO rniversity, Syracuse. N. Y. 

COPY Of any patent sent for $1.00. 
R. Burch. 904 F St., Washington, D. C. 



ICAIItTACTDBKBS' 
Inventions to impnve their product. List of 

wanted inventions sent free on rcciuest. Use 
our legal form for recording proof of inven- 
tion. Write W. T. Greene, 944 Barrister 
Building, Washington. D. C. 

INVENTOBS — Ideas developed into prac- 
tical inventions and working models bulit. 
Electrical problems strived. Lowest prices 
and conlidcntial service. Reo-Paul Engineer- 
ing Co., 120S E. liionument St., Baltimore. 
Maryland. 

INVENTOB'S Universal Educator: con- 
tatna 900 meefaaBieal novamNts: 60 par- 
petual motions; Instmction on procuring and 
selling patents and selecting an attorney, 
etc. Suggests new ideas. Price $1.00 post- 
paid In U. S. A. Address Albert E. Dietrich, 
602B Ouray Bldg., Washington, D. C. 

INVENTORS: "Making Inventions Pay,'* 
our 32-page Illustrated hook, mailed UPOU 
receipt of 3c postage. Crescent Tool OOOI* 
pany. Dept. Z, Cincinnati. Ohio. 

PATENTS FOB SALE 

tilO PROMISING Inventions to manufac- 
ture. Li.st free to manufacturers; others 6c. 
Chartered Institute. 555 Barrister Building. 
Was hington. D. C. . 

AUT0.MAT1C Toy revolver. ShooU caps 
and pellets, rapid fire. Simple construction. 
Cash and royalty. Manufacturers Interested 
write. Robert Duncans nn. Ill on. N Y 

OUTRIGHT — Automotive reverse lock con- 
trol for automobiles and trucks. I. G. Bren- 
neman. Blue Ball. Pa. 

HAVE Perfected and patented a hay knife 
which I want to get en the market. Patent 
No. 1,427,733. Antonio Otaff, Bldkway, 
Colorada 

BRONZE TABLETS 

BRONZE Tablets, hardware, desk plates, 
wall plates, memorials, grave markers. 
Branse, braaa and- aluminum casting. Wandp 
key Pattern & Foundry Co., Anderson. Ind. 

MODEL-SAND M 0 U E L SU PP L I ES 

LIONEL Electric trains and replacejnent 
parts. Scale model track material, signals, 
motors. Illustrated catalog No. 2.'(; free. 
Model Railrnad Shoii. nmicllcn. N. Y 



PATENTABLE Ideas protected. . Free cer- 
tificate of eonceptlon fOr prrferentlal .patent 
protaetlon. Ouannteed Patent Piotaetloa Co., 
Oraad Centrar Palace. New York City. 



STEAM Engine 1" Iwre and stroke $3.50. 
Stamp far dmilar. 8009 Bilbett St.. MU- 
wankee. ; 



SHIP Model supplies. Raw materials, fin- 
ished fittings. Satisfaction guaranteed. Send 
dime for list. W'elcher. 20:i South Scienth 
Street. Fulton. N. Y. 



MODEL Maker's supplies, new catalog 
17A, 15c. Howardco, 2417 N. Ashland, 
Chicago. 



EVRAY'S Engine catalog (No. 34) or sup- 
ply catalog (No. 35). oittaer postpaid 20c. 
Circular free. EvTaymeseo^ Bos "C." 80 

No. Clinton. fHileagOw 



THE Modelmaker. The magaHnw for those 
interested in building model nilroads, boats, 
engines. Send IS canta iDr eonr. Model- 
maker Corp., 330P West 84 Btreat, New 
York. N. Y. 



SHIP Madaia— Bwlld 18" Flying Ctoudt 
Constitution or Galleon. All materials inr 
eluding full-slaed plans only 81.30 from 
Hancock, 383 Doutfasa Avol. Portsmouth^ 
Virginia. _ _ . . 

MODEL Ship fittings. Dime brings list. 
Anderson's, 801 ParUai 



Ontario. 



lament St., Toronto, 



BRASS Gears anil model supnlics. Send 
for catalog. The Pierce Model Works, Tln- 
iw Park. IlL , 

MODELS— Tour ideas developed into prac- 
tical working models. 30 years' successful 
exiierience; thousands of satisfied eu.stomers. 
Contldential service guaranteed. Bank refer- 
ences. Send .'ic postage for 32-pare book— 
"Making Inventions Pay." Crescent Toil 
Company. Dept. Y. Cincinnati. Ohio. , 

PATENTS. Low cost. Book and Informa- 
tion free. L. F. Randolph. 302-C Victor 
Building. Washington. D. C. 

ELECT RICAL SUPPLIES 

INSULATION, Wire, var/iishes, supplies, 
etc. Send Se stamp for bulletin. Autopower. 
408-B Heroe Ave.. Chicago. , 

ATWATER Kent high tension colls, 6-12 
volts, 25c. General Electric transformers. 21 
watt, 115/15 volts, 50c. Emerson motors. % 
hp., d.c, 32 volts. $7.00. ^rinnciiiiolis Hon- 
eywell 110 volt thermostats, ?.").(m. All new. 
Large stock of reconditioned refrigeration 
parts. Edison storage batteries, long life, 
5 eell units, 90c cell. Pioneer Air C^m- 
preasor Co.. 33 Warren Street. New York 

citr. 



Copyrighted m alei lal 
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HEATING AND VENTILATION 

I.NCUKASK HousdioM hCiitiiiK enicifUcy. 
Si'Mii L ,u)ti'eJ plans SI. ml. Fuel-.Savur 
Hill .Mjinliallaii. D.iyloii. Ohio. 

WELDING AND SOLDERING 

OEMONSTRATOUS. Kleitric arc welders. 
Money-.saving prices. I'sol by the nvain- 
ment. Trial ami ivrmi i^uaranUed. BObart 
Welderg. .M-1244. Tioy. Olilo. 

KLBCTKIC Arc welder— Build your own 
from ■utoinuhlie generator. Complete in- 
strurtlons ami improved bluapclnts for- 75 
ampere outfit $2.00. C. CuIaOB. SSU Quad 
Ave.. Omaha, Xebr. 

OXYACBTYLKKJB Wddlnc and cutting 
•qulpment. K«w and rebuilt. Instnirtion 
book, prepaid, upon receipt of $.7.5. Welders 
Su pply Mfg. Co.. CiiKinnatl. Oliio. 

WKLUING And brazing oxy-acetytleiie 
ciiuipiiient, new and rebuilt. Superior Oxy- 
Acetylene Company. Hamilton, Ohio. 

AllC-WKLDlNO Outfit $1.25. Weld fend- 
ers, braze, solder. Liiuoiv. 4368-W. Wancn. 
Detroit. Stamp appreciated. 

WKVEYIIW IM8TRUMEIIT8 

BARQ.^INS In Kuaranteed factory rebuilt 
tran.sits and levels. Largest soleillon in 
I'nlted States. Buy now. The prices will 
never be lower. Sale or rent. Cash or 
terms. Trade your old Instrument. Write 
for new list M-812 just out. Warren-Knlglit 
Co.. m N. Uth ttreat, Fblladalplila. Pa. 
Headquarters for repairs to any make In- 
strument. 



MAGHINbKY. TOOLS ANU SUHHLIES 



HARD To get ni : : ; I plus money-mak- 
ing Ideas for Inventiu.^, M.nismen and manu- 
facturers. A book every thinker should have 
— only 10c. The most varied line ayailable of 
electrical, hardware specialties, metals, bake- 
lltes, woods, chemicals. Insulations, minerals, 
compounds and rare materials. I'nusual list- 
ing of motors, belts, gears, pulley.s, Ijearlngs, 
wheels, switches, drives, machinery, tools, 
flexible shafts, compressors, sprayers, blow- 
en, fans, drills, instruments, welding mate- 
tMf adheslTes. Get nun noir. 1/M hp. 
varfable speed, 2 shaft, a.e.-d.e. motor t3.95 
postpaid. E. M. A. Corp.. 3."i39-.j4 Fifth 
Ave., Chicago. Ill, 

BABOAINti, Demonstrators, electric arc 
welders. KuaianteMl, SO day* trial and tanna. 
Write Ken's Equipment, Box IMS. ttar, 
Ohio. 

1£AUU To get supplies; specialties, toiils, 
magnet wire, insulation, metals, motoi-s, 
pumps, gears. Catalog lOo. Kmtka. 2a,'>ii-Iv 
So. Crawford, Chicago. 

WHrri!i For apeelal Chrlatmaa price Home 
Woodwork Shop. Balt^ SS 8. Daaibom. 
phicago. 

10"xr>' QUICK Change Champion lathe 
$123.00: 12" Hendey shaper $T,'i.0O; No. 60 
Heald cylinder grinder $175.00; ail tiaes 
and types of machine tools. Baad tor eata- 
lonp listing other bargains. Vtnu to lult 
Clncfiuiati Machinery tt Supply Co.. 27 W. 
2nd St.. Cincinnati. Ohio. 



ENGINES. MOTORS AND DYNAMOS 

MAKK Your own motors — Model-T Ford 
generator makes M hp. motor, reversible 
and nrlable speed up to 7000 r.p.aL Dadge 
IS T generator makes H hp. motor. Other 
generators can be used. All operate on reg- 
ular or 32 volt current. Complete, illustrated 
and tested plans so simple a boy can use. 
Ilegular |)rlce $2, now $1 for a limited time 
only, lie sure to mention kind of generator 
and current. Tou can sell these motors at a 
nice proflt. Mour back If plana dn't mtk. 
Band Co., T>ept. 800, 2004 Grand Are., Kan- 
sas City, Mo. 

FOn Your work shop— C & N S-ifcty Load 
Clutch allows full motor speed licforc taking 
load. No dimmed lights when starting. For 
pumps, washing machines, lathes, compres- 
sors, saws, any unit starting under load. Be- 
plaeei regular motor miliar an standafd % 
and % b.p, motors. Famished fbr T or flat 
belt to fit % or % motor shaft. $"."ft cash 
with order. Agents wanted. Contracturs 
Service Company, P. O. Box 532, Attieboro, 
Maaaaehnaetts. 

GOTBRKORS Control auto engines— sta- 
tlonary or portable power uses. New big 
discount. No cash down. Special foreign 
terms. Agents wanted, Candee-Smlth Gov- 
ernor Co., 215 North I.0S Angeles St,, Los 
Angeles. 

OOVKUNOR8 For auto engines, $6.50 
prepaid. Satlifaetlgn guarwlaad. Wm. ASmt. 

Beatrice, Xebr. 

H TO Four horsepower gasoline asigbita. 
Bargain lists lOc. Ctrivmbla. 4020 West 
Lalw. Chicago. 

WINDINO JJato. 100 AC motors, various 
hmepower and voltage, $1.00. Motor Data 
Co.. 800S Ifonroe. Kanaaa City, Mo. 



1300 WATT Auto-transformers 220/110 
volts $3.00. Motors, generators, converters. 
Queen City Electric, 1736 Grand Avenue, 

^SiafiL — 

MANUFACTURING 

MANI FACTI RIXO, Tools, dies, models, 
stampings. I'orsberg Engineering, North- 
neid. O hio. 

MANOfaCTUBING, Models, dies, stamp- 
ings, lirasswork, moulds for eastings, vul- 
canizing. tUrcular free. Ilauma Metal 
Specialties. Kansas City, Mo. 

IMTBimONS Manufactured In any quaa-< 
tttr at low cost Stampings, dies, models, 
ete. Estimates and free catalog. Crescent 
Tool Co.. Dent. X. Cincinnati. Ohio. 

METAL Articles developed and manufac- 
tured. Model making. Beaionablo price 
and first class workmanship. W. F. Meyer 
Coinnnnv, Bfdfnnl. lnili;in,i. 

TREASURE FINDERS 



METALOSCOl'IO. Modelo ■ Delux," per- 
feccionado. IxK-allza : oro, plata, metales 
enterradoa. Tipo radto-elictrico, Oaranti- 
sadft BeaalttdM canpfoiiadaa por nuehaa 

personal en dlstlntas partes dd murido. 8u 

manejo es senclllo. economico. Escrfbanos 
en espanol. Metallacsope Sales Company, 
1031 South Broadway, Ix)s Angeles, Calif. 

PllOl''. Magnetic mineral rods with com- 
plete placer book, $4 value for $1.75. Many 
successes. Golden B. Bay Co., 501 7 .Street, 
S^an Francis co. 

lit 1L1> Your own Inexpensive radio active 
detector. Complete drawings and instruc- 
tion $1. ,Tuhn Segee, Dover. N, H. 

B.\D10 Treasure tinder tricks exposed and 
explained by original builder. Send ten 
cents silver. G, O. Maher, Baton Rouge, I>a. 

CtiOUGH System inexi)cnsive radlofre- 
quency detector, easily constructed. Complete 
instructions $.30. Clough, Grayling, Mich. 

TATTOOIHQ 

AAfATKI'IlS Tattooing outfits. I'asy sten- 
cil n\etliod. Free list. Chicago Tattoo Sup- 
ply House. 631 A South State. Chicago. 

TATTOOING OvUtti. impUea. Uloittatad 
list free. "Waten." »S Put-tnam, Detroit. 

BARTER AMD eXCHANGE 



SWAl' .\nything. Send your list and 
stamp. Stewart Marshall. Rome, Ga. 

ROOTS AND HERBS 

JUST OutI World's Greatest ■ Herbalist 
Almanac." Beautifully Illustrated In natural 
colors. Contains over 5ni) old-fashioned herb 
medicine recipes and Indian secrets for home 
use. 10c (coin) postpaid. Worth dollarsi 
Betoniea. 143 W. 112th St.. Chicago. 

OLD GOLD WANTED 

CASH For gold teeth, jewelry, watches. 
100% full gold value paid day shipment re- 
ceived. Satisfaction absolutely guaranteed or 
articles cheerfully returned. Licensed by 
United States cuvcrnincnt . Infcirni^itioii free. 
<-1i!im;-o c. m S' ...:mi- ■ l;.- i-ing t.'o., ;!37 
Cli.iiUiUjiiii I . 1 fill .u :i. 

FAa«8 AMD FAWM CANOS 

nCDBI^NDENCETseeurity assured. North 
Dakota, Minnesota. Montana, Idaho, Wash- 
ington, Oregon farms. Bargain prices, easy 
terms. Descriptive literature, impartial ad- 
vice. Mention state. J. W. Haw. 119 North- 
em Paclflc Railway. St. Paul. Mi nn. 

FREE Homesteads — "Pioneer's Paradise." 
Precious minerals, rare furs, map location, 
description $1.00. Q. Thompson. Sheridan, 
Oregon. 

FREEI Printed li.st of foH'<hi,ed farm 
bargains. MeKinney & Co., Springfield, -Mu. 

THE "New Deal" — Good farms are cheap- 
er and rents lower in Minnesota, North Da- 
kota, Montana, Idaho, Washington and Ore- 
gon. A small Investment at unprecedented 
low prices today will Increase as normal con- 
ditions return. Write for free book and low 
homeseekers' rates. E. C. Leedy, Dept. 457, 
Oreat Northern Railway . S t. Paul. Minn. 

$5 DOWN, $5 Montlify. 20 acres in Mis- 
souri Ozarks, $100. Fishing, hunting, trap- 
ping. Hubbard. S16 GiosMaaa BIdg.. Kan- 
sas City. Kansas. 

RABBITS 

RAISE Rabbits for us. We supply stock 
and buy what you raise, paying yuu highest 
prices. Established 20 years. Rabl>it book, 
catalog and monthly market bulletin showing 
prices we pay our braadan, Ida. Addteu 
Outdoor Enterprise Co., ue.. Bos 61, 
Holmes Park. Mo. 



POULTRY 

2c PER Chick seilng service. Leading 
breeds purebred chicks. Special price on 
early orders. Colonial Poultry Farms, Box 
17. Pleaaant HUl. Mo. 



POULTRY Tribune— Leading poultry mag- 
azine. Five years $1.00; six months trial 
10c in U. S. l'(niltry Triiiunc, Dept. C-OU, 
Mount Morris, 111. 



D06S AND PETS 



PEDIOKBKD Smooth Fox Terriers. Kel- 

son's Poult ry F arm. Grove Citv^ Pa^ 

ST. BERNARD Puppies. Beaut Ifui C'lirist - 

mas gifts. Paramount Kennels, 3343- M 

MeKenna. Montreal. Canada. 

BBAUTIFUL Pure white police dogs. 

Amonla Kennels, Siose, N. Dak. 



FITCH 



RAISE Fitch fur animals and .\ngora 
Wool rahliits. Kasy, prolitable. Catalogue, 
nuirkit iiifoiiKation 10c. Clay Farms, Shar- 
on, W'a.^li. 



FROG RAISING 



BIG Profits raising Jumbo bullfrogg. New 
tndustnr. Euy. IntonatliiK. Sand Ite fir 
literature^ Aatattean Viae bdaitriaa. Bok 
836. Bayaa. La. 

W ANTEO—M IMKLLAN EOUS - 



UAUt Us your diteardMl J««d». gold 

crowns and bridges, watehes, diamonds, sil- 
ver, platinum. Money promptly mailed. 
Goods returned if olter icfu.seil. I'nited 
States Smelting Works (Tlie Old Reliable.) 
This Is not ji government institution. 39 So. 
State St., Dept. 71. Chicago. 

CASH Fur used drawing sets, slide rules, 
microscopes, engineering Instruments, scien- 
tific tools. Iligliest prices paid day shipment 
received. Satisfaction guaranteed or sbip- 
mcnt cheerfully returned. Klmail'l. SSM-C 
VanBuren. Chicago. 

WBBBB, Booto, herfaa— lElghty likely mar- 
fceta, 50e. Bluegrass Bureau. Newport, Ky. 

LUMBER 



MAKE Gifts, toys. Mahogany, walnut, 
birch, ash remnants. Forty povndi. mixed 
$1.00. Champion. B2705 N. Nerdiea. Chl- 
cage. 

PERSONAL 



WE Buy Llnooltt head pennies. WUl oar 
up to $2.00 each if over ten years old. In- 
dian head pennies worth up to $31.00 each. 
Send 10c for buying catalog. Continental 
Coin Co., Incorporated, HG-111 W. Jackson, 
Chicagoi, 

PEN And Ink portrait 50c. Satisfaction 
guaranteed. Send photo. LeBoy Gensler, 
21 Maple St.. I>chanon, Penna. 

DEVELOl* Your personality. Free Infor- 
mation. Flow, 6618B Quimby, Cleveland. 
Ohio. • 

FORTUNES AwaU unlocated helnl l.OOO 
(authentic) $1.00. Uttomatloaal Atmar, 

Cincinnati. 

SKND Dime for 200 year «al«iular„ nuratie 
birthday chart. Amaze your fHendt. Baltl. 

li.S S. Dearborn, C lil ago. 

HYPNOTIZE Instantaneously! New dol- 
lar book 2,3c, Look lustituto HypnotlsOI. 
D-1613. Palatine. lU. 

MISCELLANEOUS 



liini) SP.VRB Time money-making ideas, 
14i; page book, postpaid $1.00. Refunded If 
not delighted. Write for free paitteulan. 
Ostlln Printeraft, 183S Twelfth St., Mbllne. 

Illinois. 

31 EN .\nd women interested in Jobung 

advertising outfit going to South America- 
please write, Womlerful money making pea- 
sildlitics. Adventure. No investment. Port- 
folio with complete information, route, etc., 
I'x: (stamps). Wagner AdmUalng Service. 
3.SH. Trenton, New Jersey. 

A.M.VTKI'R Cartoonists can earn $23.00 
week, oiieratlng copying and ilcudicating 
service for advertisers. ,'i-M Syndicate, Ar- 
gyle. Wis. 

ALASKA Black bearskins for rugs. Bea- 

sonable. ,Tlm Dolan, V aldez, .Alaska. 

' ClIKSS-- I'lay by mail. Dime brings op- 
ponents name and address. .lohn Fleisch- 
mann. 124 Grove St., Brooklyn, N. Y. 

Y'OU -Are wanted to resilver mirrors at 
home. Profitable business plating autoparts, 
tableware, etc. Wllto SpiuUe, Plater, 388. 
Marlon, Ind. 

AMAZE Y'our friends. Miniature diction- 
ary, approximately one incli s(iuare, 18,000 
wwrds completely deflned in clear, readable 
bp*. S3& Ai^ilnt, 307 East Evergreen, 
Han Antonio. Texas. , 

CUTS Anybody can make. Zinc etching 
process. Specimens, particulars, testlmont* 
als. for sUmp. J. C. Day, WindfaU, Ind. 

SWAPPBB'8 Friend, B4, Saltoe. Miefa- 
igan. Interests swapper*. coUeetort, sportt- 
men. SOo year, aample lOe. 
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INVENTORS 
FREE Book 





AND TRADEMARKS 

RilM991! 




Rush 



this 



Coupon 
to 




ALSO FREE 

"Record of Invention" Blank: 

On request I will send you FREE 
a copy of my "Record of Inven- 
Uou blank. On the blank you 
can sketch and desorlho 
your Invention and have It 
witnessed In such manner 
that It may be of value to 
you as evidence. Send 
coupon now and receive 
this form touether with 
my free book. 



Patent Your Ideas 

This Free Book Shows How 

YOUR idea for a practical article or an improvement 
upon an old one should be patented NOW. Fre- 
quently many of the thousands of applications filed in 
tne U. S. Patent Office each year are for the same or 
almost the same idea. In such a case, the burden of 
proof rests with the last application filed. Sometimes a 
delay of even a few days in filing the application means 
the total loss of the patent. Lose NO TIME. 

The entire time of my large and experienced 
organization is devoted exclusively to patent 
and trademark cases. We know the rules 
and requirements of the Patent Office. We 
understand the technicalities of Patent Law. 
W'e can proceed in the quickest and safest 
ways in preparing an application for a patent 
covering your idea. 



The book shown here contains vahiable information 
that every inventor should know. It tolls you just how 
to go about obtaining a patent for your idea. With the 
booklet I will send you niy "Record of Invention" form 
on which you may sketch your idea and establish its 
date before a witness. If a dispute arises this will 
be valuable to you. Send the coupon TODAY! You 
will receive the FREE book, the "Record of Inven- 
tion" form, and full information regarding costs. 



CLAREMCE A. OURIEN 



Strict Secrecy Preserved 

All communications, sketches, etc., are held in strictest 
confidence and protected by steel files. Your idea will 
be in trustworthy hands. I have the highest references. 
It is probable that I can help you. Send the Coupon 
AT ONCE. 

Personal Service 

Your case will be handled by a specialist selected for 
knowledge and experience in certain lines of inventions. 
His personal attention will be given to your idea. 



701 Adams Building 



Please send me your FREE BOOK, "How to 
Obtain a Patent," and your "Record of In- 
vention" form, without any cost or obligation 
on my part. 

N.4ME 

ADDRESS 



(Important: Write or print name plainly.) 




Above Is a view of our drafting and specification rooms. 
Tlicse Important departments are made up of men of demon- 
strated skin and aptitude for the particular phasic of patent 
and trademark procedure to which they give their attention. 



When toriting to advcrtiseis please mention Popular Mechanics 



Coi^, . J. ..u,, ■ ■ a.ui .III 
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HOW TO OBTAIN A I'ATKNT, 
written by a Former Member of the 
Examininf; Corps (1922-24) of the 
U. S. Patent Olfi«!c. If you want to 
profit by your idea, you tihould take steps to 
apply for a V. S. Patent at once. Your first step 
is to Bet this Free Hook. This interesting illus- 
trate<l t>ook contains valuable inff>rmation you 
should have. It tells you fully how to obtain a 
patent on your idea in the quickest way. ^X'ith 
this Free Book you will also receive a "Kecord of 
Invention" form on which you can easily record 
your idea. 

Personal and Confidential Service: Your case 
will be personally handled only by a KcM:istered 
Patent Attorney who is also a Former iVlembcr 
of the Rxaminins Corps of the U. S. Patent 
Ollice. All communications will be strictly con- 
fidential. 

IMAIL COUPON TODAY for FREE PATENT 
BOOK and RECORD off INVENTION Form. 



MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 
FORMERLY IN EXAMINING CORPS U. S. PATENT OFFICE 



1638 Woolworth BIdg.. Dept. 121A. New York City 
MILLER BUILDING, Dept. 124A. WASHINGTON, D. C. 

pi*aM Mitd RM your fr— Book. "How la Obtain ■ Patent," and ye«r 
**R*oer4 of Invontfon** form. 



NAME 

ADDRESS . . 



ABOUT 



don't WORRY 

Why put up with years 
of needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance permits 
the opening to close, yet 
holds rupture securely, com- 
fortably — day and night. 
Thousands report amazing results. Light, neat-fitting. 
No hard pads, metal girdle or parts to chafe or gouge. 
Patented in U. S. and 13 foreign countries. Try one 
10 DAYS WITHOUT A PENNY'S RISK, You'll be 
delighted. Free book on Rupture and convincing facta 
mailed postpaid in plain sealed envelope. Address 

BROOKS COMPANY, 111 State St, Marshall, Mich. 




jfnven-tors! we give RESULTS I 



PATENTS 



FREE 
BOOK 

tMrSih 



Proteet yourself by retaining • locftl firm thnt hiia been ia 
pood ntandins beforv the PBt«nt Office over sixty yeftrt. . . « ! 
Prcliminnry advice FREE . . . estimate of eoeta ntb« 
niirtr-d. Wrfto full particulars to Dept. 5— 635F8t. N. W. 
■\VB(«hington. D. C. 



ESTABLI8HC0 



1669 



PATENTS— TRADE MARKS 

All inventions submitted held confidential and 
given personal attention by members of the firm. 

Form, "Evidence of Conception" and instructions, 
"How to Establiah Your Rights"— FREE! 

LANCASTER, ALLWINE & ROMMEL 

Patent Law Otnees 
412 Bowen Bldf. WashinKton, D. C. 




GEARS 

In Stock — Immediate Delivery ^ 

Oeara, speed reducers: sprocket!, thrttat bear* 
iiiCB. flexible ouuplings, pulleys, etc. A com* 
Dlet« lino ia oarrU^Jin our Chicago stock* 
Can nlso quote on Boecial xears of nny kind* 
Send ua your blue printii and inquiriea. , 

Write for Catalog No. 10 ' 

CHICAGO GEAR WORKS 

769-773 W. Jacksra Bird., CHICAGO. ILL 



?1 



Trouble 



^ If you have 

prostate disorder — ^bladder 
trouble — get up frequently at night, 
there should be positive and rapid relief for 
you — without drugs or massage — without pain or 
discomfort — privately at home. Our free book tells all. 
Doctors, Osteopaths, Physical Culture directors, Sanitarium 
experts use and endorse our method. Easily used. Very 
simple. No matter what you have tried or how old your case 
our methods will bring results or money back. Write for 
free illustrated booklet. Do it now. Relief is at hand. 

THE ELECTRO THERMAL COMPANY 

2184 Morris Ave.^ Steubenville. Ohio 



NclJoke To Be Deaf 

—Every deaf person knows that— 

Mr. Way made himself hear his watch tick after 
being deaf for twenty-five years, with his Arti- 
ficiaiEar Drums. He wore them day and niuht. 
'They Btopped his head 
noises. They are invisible 
andcomfortable.no wires 
or batteries. Writo for 




TRUE STOUY. Also 
booklet on Deafness. 




Artificial Bar Drum 



4 ■ THE WAV COMPANY 

A.^ 7-'J Hofmann Uldf . Detroit, Micbigraa. 



M i«B ^ 1 Vi Booklet Free Highest References 

Mlm I R| I ^1 Promptness Assured Best Results 

" ■ ™" " ^ ■ Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally fis Co., Chicago, 111.; The 
Baggott Ss Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, Bankers Service Co., Boston, 
Mass.; Byre's Law List, 9 Park Place, New York City, and the Central Guarantee Co., Bankers and 
Lawyers Directories, Empire State Bldg., New York City. 

WATSON E. COLEMAN, Jir; cu7lJ2J™^ 

REGISTERED PATENT LAWYER W AdnlNvi I lirif UmX^m 
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P^Y GUITAR/ 



FREE ^Z&><^ BOOK 

Win popularity and big-grer income with a 
Gibson Guitar, Banjo or Mandolin. Trial and 
easy payments. Free book grives valuable 
facts. You learn easily. Write today. 
CIBSON, Inc. 1151 Parsons St., Kalamazoo, Mich. 





Wrestting Book 

EREE 



Learn at 
Home 




Be an expert 
wrestler. Lcam at 
home by mail. The greatest 
wrestlers of alt. Prank Qoteh and Farmar Burn*, both 

world's championB haT* prepared the moat wonderfal course of 1«b< 
•ona ever written od Physics] Culture and Expert Wrestlinff. Be 
■trons and healthy I Handle bis men with ease. This great tree 
DOOH tells you bow. Don't delay. Write now. State your as*. 

Farmer Burns School, 3379 Elwood BIdg., Omaha, Neb. 

CHEMISTRY 

Complete, practical home-study 
courses prepared by some of the 
best-known chemists in this country, 
including Allen Rogers, B.S., M.S., 
Ph.D. — Head of Department of In- 
dustrial Chemistry, Pratt 
Institute; L. M. Tolman, 
Ph.D.— Formerly Chief 
Chemist, Wilson & Co. Now 
Vice - president, United 
Chemical and Organic 
Product's Co.; BitADLEY 
Stoughton, B.S. — 
Head of the Depart- 
ment of Metallurgy, 
Lehigh University, ana 
Owen L. Shinn, Ph.D. 
— Professor of Applied 
Chemisfry, University 
Mail Coupon for Free Booklet of Pennsylvanix 



INTERNATIONAL SCHOOL OF CHEMISTRY 



Associated with the International Correspondence Schools 
BoxS542-H Scranttfn, Penna. 
Without cost or obligation, please send me full details 
of your home-study course in 

□ Analytical Chemistry □ Industrial Chemistry 

O Chemical Engineering □ Short Chemistry Course 

□ Pharmacy 

Name 




Address 



VowArt Ability 



There l.s a market for art talent. Test 
and classify your ability with booklet 
•'Choosing The Right Key." 
Our commercial art directors give you 

their impartial opinion. Dollar brings 

book, or write for details. 

Department B /-^r^xX 
Des Moines, Iowa //rmfSifA 
Art Supervisors Bureau (v<fl j| 



Art Supervisors Bureau 




BE A POULTRY EXPERT 

Make $40, $SO, $60 a Week 

Free book shows how to get started quickly. You'U bo surprised at 
the amasiog profit opportunitiea in the poultry business. Wherever you 
live— whatever you do — it is easy to start on a spare or full time basis. 
Free book tells all. Send for "How to Raise Poultry for Profit." You 
learn right at home in spare time by methods endorsed by colleges and 
leading poultrymen. Know how to get the maximum profits from in- 
teresting, healthy work. Iron-clad agreement protects you. We have 
prepared hundreds for good jobs and businesses of their own. Write 
now for free book. No obligation. National Poultry Institute, Inc.. 
Dept. 312, Adams Center, New York 

Finger Print Experts Get 
Jobs and Rewards! 




Yoa can now enter thia eatabliahed, jovmg and swiftlr-^ow- 
ing finffer print prof ession oSerinjr senaine opportunities for 
a steady monthly salary, as well as sharing in Rewards. 
Tra%ntd men are heintf hired at substantial aalaHea with the 



jratiMa men are neinfr bired at substantial aa 
openiruc of each new Identification Bureau by 
states, cities, dt'tectiva asroncieSf corporatic 



, sroTemments » 
tons and private 



OTRanlzationa. Think of i/our future— inVestifrata this oppor^ 
tunitr ftir buccess. Write for Free details. Instttut* of Ad< 
plied Science,1920SunnysldeAv.,D«pt.30*19 CMcago. 



QUICK WAY to make money 

RADIO 




in 

Rfodern receivers 
are demanding 
men with modern 
traming forservice 
work New training method and service equip- 
ment offer starts you earning almo.st at once. 
Up to $3 an hour easy in a short time. Write 
today for FREE book ol details 
Radio Training Association of America 
Dept. PM412, 4513 Ravenswood Ave., Cliicago 



Earn Cash et Home.' 



Crow fancy giant mushrooms in cellar, attic, barn. 
Easy, odtirlcss mctho<l. We show you how. furnish 
guaranteed materials and buy crops. Valuable big 
book, pictures /ree if you write quickly. (Est. 1908.) 
UNITED CO., 3048 Lhiealn Ave., Dept. P-12, CHICAQO 

lUrVli'llIT'ftlt* A COOPERATIVE ORGANIZATION. OP. 

"-^i" ■ V«%C» ERATINO AT COST, to promot* husitie» rrlntiotiB 
betwpon msnnfncliirera nnd inrentom: TO PROVIDE INVENTORS WITH .SALES 
OPPORTU.Vn iES. We eianiine, A.ND GUARA.NTEE TO RECOMME.MD VOt; TO 
AT LEAST 5 MFGRS.. A send you their nanief. ete. For exnmitiation. write 500 to 150'> 
words ubotit Bomc iirtii le in your fit-Id giving advantagps. tines, etc Send with ONLY 
T9C (total coat, ineludins permanent list ins) in eo'n or I*. O. Monev Order to: 
INVENTORS * MFGRS. COOPERATIVE BUREAU, 
2101 CHELSEA AVE., BALTIMORE. MO. 



INVENTORS 



A patent is a Deed to intellectual property. 
Property has a value. To obtain patents, 
trade marks. Write to 

ASSOCIATED SERVICE J,U"^Vrrcf^; 

Our 50 years practice is your guarantee 
IVe perform as we promise 



Protect TfcuR Inventions ! ^Hktttiiccuhint, IIOW 



Delays arc dangerous and may be very 
costly. My personal service assures 
prompt action, stilct confidence, and a 
minimum of expense. I suggest that you 
send me a model or drawing, or sketch 
and description of your invention, and 
$0.00. I will make a search and report 



promptly as to Its patentability and send I j u D„„ J^I„I, 302-D Victor Bld^. 
you a copy of my 72-page booklet. Or, If ' Li. F. fvauaOipo, Washington, D.C., 



you prefer to read my booklet first, mall I 
the attachc<l coupon at once. I will also ! 
send my "Record of Invention" form. | 
(Over 37 years e.vperlence as a Registered • 
Patent Attorney.) | 



Please send me at once, free of charge, your 72- 
page booklet and "Record of Invention" form. 



Name . 
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LET THESE GREAT BOOKS 
HELP YOU TO 




the Man 
jvho KNOWS 
is the Man who WINS' 

Easy to train j^ourself! These 
books have helped thousands — 



AIR CONDITIONING 

Live Field ; Great 

Future $4.00 

AUTO ENCYCLOPEDIA 
Dyke s I6th Edition. 

Recent I $6.00 

nO-V. GENERATORS 
Made From Old Auto 

Units $1.00 

AUTO TRAILER 

Fun to Tour. Make 

Your Own $1.00 

BIRD HOUSES 
Build to Sell: Easy De- 
signs $1.00 

BOAT BOOK 
Power, Sail, Rowing, 

Paddle Plans $3.00 

BOY MECHANIC 

4000 Things to Make. 

4 Vols $7.00 

BUILT-IN FURNITURE 
Take Orders, Make 

Money I $2.50 

CARPENTRY HANDBOOK 
336 Practical Siiort- 

Cute $1.50 

CHEMICAL FORMULARY 

oOOO New Kormula.s. . $G.00 
CHEMISTRY, PRACTICAL 
EVERYDAY 
Interesting business, or 

Life Work $2.00 

CONCRETE WORK 
173 Uses Described. 

Pictured $1.00 

DOG TRAINING 
Home, Stage, Movies, 

Etc $1.50 

ENGINEER-CUSTODIANS 
MANUAL 
Pay Raising Data tor 
Building Superintend- 
ents and Others $2.50 

FARMERS' BOOK 
861 Kinks for Field. 

Home $1.00 

V-< FORDS 
Also ••A" and "B" 
Models. All New I. .$2.50 
FROG INDUSTRY 
New! Raise and Sell. 

Profits! $2.00 

FURNITURE MAKING 
Tools, Materials, De- 
signs $2.50 

GARDEN GUIDE 
Better Results, all 

Flowers $2.50 

HOW TO DANCE 
Teach Yourself in 

Private! $2.00 

LATHE WORK (Matal) 

Drilling, Threading $1.00 

LOCOMOTIVE 
Folding Chart Shows all 

Parts $1.00 

LOG CABINS 
Easy Plans: Build for 
Front. Value! $2.50 



MATHEMATICS 

Easy Guide for the Prac- 
tical Man $1.50 

MECHANICAL DRAWING 
Learn Drafting: Good 

Salaries $1.00 

MONEY MAKING IDEAS 

I 1000 Spare Time $1.00 

OCEAN LINER ''EUROPA" 
Atlantic Speed CJueen; 

Charted $1.00 

PLUMBING 
500 Facts Every Home- 
owner Should Know. $1.50 
POULTRY 
Breeding, Management. 
Protect Your Profltf !.$2.00 
PROSPECTORS' HAND- 
BOOK 
How to Mine, Appraise. 

Equip $3.00 

RADIO 
Amateurs' Handbook: 
Circuits, Repairs, 

Etc SI. 00 

RADIO SERVICING 
Profit by Knowing 
Costs, Kinks. Etc!. . .$1.75 
REFRIGERATION SERVICE 
Manual (All Makes) . . . $5.00 
REWINDING ELECTRIC 
MOTORS 
Fractional Sizes. Value!.$2.50 
SHIP MODELS 
Entire Text, Famous 
"Sovereign" of 1637. $1.00 
SHOP NOTES LIBRARY 
8 Vol. 3600 Wonderful 

Shop Ideas $3.50 

STEEL SQUARE 

How to Figure Angles 
of Rafters. Roofs, Etc.$1.00 
STORAGE BATTERIES 
New! How to Build, 

Repair, Charge $2.50 

TOYS 
For Amusement or Prof- 
it. Saleable Designs. $1.44 
UPHOLSTERY 
Always a nig Market. 
Start Own Business . Sl.SO 
WELDING ENCYCLOPEDIA 
All Methods: Hard Jobs 

Made Easy $5.00 

WIRING 
Approved Economy 
Methods for Homes, 

Buildings $2.50 

WOOD TURNING 
Woods. Tools, Methods; 
Practical Teacher. . .51.50 
WOODWORKING SHOP 
Motor-driven. 3 Big 

Volumes $3.00 

WRIGHT ENGINE 
Chart of "Whirlwind": 
All Parts $1.00 



Books sent C.O.D.anywhere in U.S. 

Just cheek the books you want, write your name and address be- 
low, and mail the advertisement. It is your order blank. When 
postman hands you books, pay him the price and few cents postage. 
If outside the U. 8. remit when ordering and include 10 cents per 
book extra for postage. We have many other books on these aud 
2,000 other subjects. Catalog free. 

Name 



City State. 
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Mall to Popular Mechanics Pres*, 

Room D 4 — 200 East Ontario St.. Chicago, 111. 
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THOUSANDS of bills like this were sent out 
last Winter. Who paid them? Car owners who 
tried to save a dollar or so by using anti-freeze 
that boiled off. 

Remember those spouting, steaming frozen- 
up cars you passed last Winter? Lots of those 
cars had been "protected" with an anti-freeze 
that boiled away. What good is that kind of 
"protection?" Why save a few pennies on anti- 
freeze and spend many dollars for major repairs? 

Eveready Prestone will not only save you 
such expense, but will give you comfort and 
peace of mind. By actual tests, it protects against 
rust from 5 to 20 times longer than other anti- 
freezes. One shot gives full protection against 
rust, corrosion, and freeze-ups, no matter how 
warm the weather gets between the cold snaps. 

Complete All-Winter Protection 
so Inexpensive 

It's so easy and inexpensive to protect your car 
with Eveready Prestone (even down to G0° be- 
low zero if desired). Turn to Page 15A and see 
on the chart liow little it costs to have all-Winter, 
one-shot anti-freeze protection for your car. 

TURN TO PAGE 14A 
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AUTO-FATIGUE 



BY ANDREW H. RYAN, M. D. 



Dr. Andrew H. Ryan, 
well-known authority , 
tells you here exactly 
how he measured the effects of '^auto- 
fatigue^* on the human body during motor- 
ing, and the astounding facts hediscovered. 



T 



"T is a well-known fact that thousands and 
thousands of motorists suffer from 'auto- 
fatigue.' That is, long, hard drives, covering 
great mileage, or city driving with its difficult 
traffic conditions, often produce physical and 
nervous exhaustion. 

"In my laboratory at Chicago, we determined 
to make a sound, scientific study of the nature 
and extent of this exhaustion. First, I de- 
veloped or adapted a number of special instru- 
ments, all highly delicate in nature, to make 
these experiments. 

"As subjects, I chose several carefully picked 
college men, and put them through a series of 
experiments extending over several weeks. 
Records were taken every morning before the 
driving started, then the men set out in a body, 
using different makes of cars, for 200 to 400- 
mile trips. Records were kept at varying in- 
tervals during the drive, and a complete com- 
parison made at the conclusion. 



"Figures for each make of car were kept, 
and I was interested to note that the drivers on 
the Dodge car showed 54 % to 65 % less nervous 
and muscular impairment, due to fatigue, than 
on other cars tested." 

The astounding results of Dr. Ryan's tests 
are due to basic and radical advantages in 
Dodge engineering — to dozens of special com- 
fort features that make riding easier. By a re- 
markable invention known as Floating Power 
engine mountings, vibration in a Dodge is com- 
pletely smothered. Then, too, Dodge utilizes 
rubber at 56 vital points — protection against 
road shock, noise, bumps, and rough riding. 
The Dodge type of independent front-wheel 
suspension is also a means of increasing com- 
fort. The easy action of hydraulic brakes as- 
sures easier, smoother operation — less fatigue. 

Anyone can understand that vibration will 
slowly but surely shake an ordinary car to 
pieces. With vibration smothered, Dodge, of 
course, lasts longer. You don't have to pay out 
money for repair bills that constant vibration 
causes, either. 

Go to any Dodge dealer and ask for a free 
copy of the booklet describing Dr. Ryan's tests. 
Drive a Dodge. See for yourself that Dodge 
is easier to drive, that it is easier on your 
nerves, that it gives an entirely new kind of 
comfort. Dodge Brothers Corporation, Division 
of Chrysler Motors. 




POSTURAL STEADINESS TEST^ 
This sensitive instrument measures 
accurately the amount of body sway 
(a sign of fatigue). 



IIAND-EYE COORDINATION 
TEST — This instrument measures 
hand steadiness and coordination 
with the eyes, to the nth degree. 



VASCULAR SKIN REACTION 
TEST — This instrument records the 
reaction of the blood vessels of the 
skin to a tired nerve condition. 
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Movie Magic 

in the 

Making 
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OCENE from G oldwy n picture showing how sefs, such as this interior of a compart 
ment on a Russian train, are constructed inside the sound stage where bo 

and the sound are recorded. . . 





Behind this water front scene fronn an RKO-Radio picture can be seen the 
"process screen" on which a movie of the ocean is projected from behind. 

PART I 

I IN Hollywood thick walls padded 

I and insulated like a butcher's ice 
box separate the everyday world 

I I from a strange land of illusion. 

I With your guide you go through the 

"sound lock" entrance to a sound stage 
and, like Alice through the looking glass, 
step straight into a wonderland that 
makes you gasp. On the set you may 
find real South Sea islanders rehearsing 
a native dance. Inside another stage you 
may see a life-sized yacht stranded on a 
sandy beach. 
* A On tl^ *'lot" where other scenes are, 




filmed you stroll down a paved New York 
street and turn a comer to come upon 
the decks and superstructure of a liner 
rising from the ground, flanked on one 
side by the entrance to an old world 
cathedral and on the other by the squalid 
buildings of a typical Chinese water 
front. A few yards away, before the 
tiered boxes of a Roman arena, gladia- 
tors are engaged in a duel. 

Nothing is impossible in pictures and 
if a plot calls for a scene that stumps the 
set designer the job is turned over to the 
special-effects department. Tricks that 
defy deception are used when lives would 
otherwise or when costs 
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The street scene, above, was 
created by Howard Anderson who 
used the three by four-foot glass 
painting at the right, "matting 
out" the area on which the action 
was to occur with black paint. 




Ci-i 




Filming a water scene inside an RKO sound stage. The speedboat cavorts 
in water inside a built-up wooden tank. 



prohibit making a scene in real life. In- 
stead of sending an entire company to 
Alaska for an Arctic picture a camera 
crew alone may go to film the scenery. 
Back in the studio fur-clad actors pose 
in front of a process screen on which the 
moving pictures filmed in the north are 



thrown from behind. Under the con- 
trolled lights of the studio the result is 
often better than if the whole picture 
had been filmed on the distant location. 
In front of such an animated backdrop 
a star may be filmed riding through the 
streets of London, golfing in Italy, and 



Cor 



Above, fhe entire recording ap- 
paratus, including the camera 
lights and sound-effects equipment 
mounted on a platform, is moved 
along on wheels as the actors con- 
tinue along the street. The long 
rod bearing the microphone is ad- 
justed constantly in order to record 
the speech of the different actors. 
Right, stratosphere balloon gon- 
dola used in Monogram picture 
and built to exact specifications of 
balloon which made high altitude 
ascent. 




brother. 




Cecil b. de mille and Sid 

Grauman, studio executives, study- 
ing sicetches from which sets for a 
motion picture are to be designed. 



hunting tigers in India all in the same 
day. 

Spectacular airplane crashes, the 
bombing of a city, or the dramatic break- 
ing of a dam are often done in miniature 
so perfectly that audiences are sure the 
picture is real. In the miniature depart- 
ment the craftsmen build tiny armies 
that appear to march and even midget 
horses, controlled by clockwork and 
wires, that move with lifelike motions. 
Accurate to the smallest detail and built 
exactly to scale, the models often require 
months to construct. For one picture a 
futuristic miniature of a city as it might 
appear half a century from now, with 
wire-controlled airplanes landing on the 
roofs, was built. To the single eye of 
the camera, size is a matter of perspective 
and often miniature buildings close be- 



hind the actors are used to give the ap- 
pearance of distant backgrounds. 

Picture audiences are super-critical 
and the test of any trick is its realism. 
One company that recently filmed the 
sinking of the "Titanic" made certain 
that the scene inside the dining room at 
the instant of the crash against the ice- 
berg would be true to life by mounting 
the entire set on timbers and rollers and 
coupling it to a counterbalance. Then, 
when the set was shaken by a truck 
driven into the hidden timbers at an un- 
expected moment, the diners were 
thrown into confusion and the chande- 
liers rocked realistically. 

One of the accomplishments of the 
movie magicians is to make animals act, 
or appear to act, exactly according to the 
(Continued to page 126 A) 
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B. C. Farrer, Handwriting Expert, Who Decided 
from a Study of Ransom Notes That Lindbergh 
Kidnaper Was German Carpenter 

" A METHODICAL Teutonic or German 
carpenter." That is the picture B. C. 
Farrer, handwriting expert of the treasury 
department, drew of the Lindbergh kid- 
naper even before any ransom was paid. 
This deduction was based on a study of 
the handwriting of the ransom notes. 

Disclosures following the arrest of Bruno 
Hauptmann in the Lind- 
bergh case seem to indi- 
cate that the famous 
Sherlock Holmes has 
been reincarnated not 
only in the person of the 
treasury department ex- 
pert, but in the entire 
system of criminal inves- 
tigation of the department 
of justice. 

That the writer of the 
ransom notes was Ger- 
man would be apparent 
to the expert at a glance. 
That the writer was 
methodical is apparent 
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Sketch of Man Who Received Lindbergh Ransom Money 
Made from Description of Man Who Dealt with Him, and 
Photograph of Bruno Hauptmann 
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were driven flush there 
was not a single hammer 
mark on the wood. A 
broken rung fixed his 
weight at about 160 
pounds. The wood in the 
ladder was traced to a 
Bronx lumber dealer, and 
when the ransom money 
began appearing in an 
area with the Bronx dis- 
trict as its center, the 




lllustratina t/ic use of a com/Jaiisoii iiii- 
croscope. The enlarged images of the 
bases of tu'O cartridges or of tivo btdlcts 
are t/iioii'n together on a single eycjnccc 



Illustrating the use of an instrument whereby the enlarged 
images of tu o separate fingerprints are throivn together on 
a screen in such a ti'a> that the lines of one flow into the 
iiiics of the other, if they arc identical 



from the deliberateness of the writing and 
the careful planning revealed in the text. 
A detailed drawing of the box in which 
he wanted the money delivered, together 
with a certain stiffness of the writing, al- 
ways found in those who work with their 
hands, and the square holes in the ransom 
notes evidently punched with a file, indi- 
cated that he was a carpenter. 

Observations of detectives added to and 
corroborated the work of the handwriting 
expert. The homemade ladder used in the 
kidnaping could only have been built by a 
carpenter, for the rungs were perfectly 
mortised, and although forty-eight nails 



search was centered in that local- 
ity. With emery dust and glycer- 
ine appearing on this money under 
the microscope, further proof was 
given that the kidnaper was a mechanic or 
carpenter who sharpened his own tools. A 
musty odor indicated that the money was 
kept underground. 

But in spite of the accurate verbal de- 
scriptions given by Sherlock Holmes, he 
was never able to furnish fellow detectives 
with an actual likeness of his quarry. How 
the department of justice special agents 
did just this constitutes a distinct advance 
in scientific crime detection. James T. Ber- 
ryman, sports cartoonist of the Washing- 
ton Star, was called in to furnish a pic- 
torial likeness of the man who received the 
ransom money. Berryman called on John 
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F, ("Jafsie") Condon, who passed the 
money through the cemetery hedge in 
1932, and obtained a description of the 
kidnaper. Then going to the pubhc hbrary 
he requested files of illustrated German 
magazines. Selecting portraits of the oval 
Teutonic type of face he made composite 
sketches of the type. Returning to Condon 
with the sketches, the aged educator point- 
ed out where the features of "John" dif- 
fered from those of the composite — the 
mouth a little straighter, the droop of the 
left eyelid more pronounced, a line at the 
side of the mouth, and the cheeks a bit 
flatter. After four hours of erasing and re- 
drawing, Condon pronounced the likeness 
as nearly perfect as his memory could di- 
rect. Berryman made finished drawings 
of these sketches, which were photo- 
graphed and distributed to detectives 
working on the case. The remarkable re- 
sults obtained by Berryman can be seen 
by comparison of the sketches, reproduced 
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Above, Map of Manhattan Which Aided in Tracing Ransom Money; Colored Pins Were Placed in Map 
to Indicate Points Where Money Had Been Passed; Below, Handwriting Experts Claim to See Similarity 
between Hauptmann's Signature and Writing in Ransom Notes 

here, with photographs of the suspect now tory of the division of investigation is 



under arrest. 

But this Sherlock Holmes method of 
building up a picture of an unknown sus- 
pect from meager clues has not been con- 
fined to the Lindbergh case. The labora- 



equipped to take this sort of work in its 
stride. For instance, there have been over 
800 types and sizes of tire treads manu- 
factured in the United States in recent 

(Continued to page 134A) 
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VXriTH the death toll from au- 
tomobile accidents increas- 
ing all over the country, and the 
cheapest car built able to do over 
eighty miles an hour, engineers 
are turning from brute speed to 
meet a public demand for "The 
Safest Car in the World." 

Since 1930 approximately 145,- 
000 persons in the United States 
have been killed on the highways 
and the total accidents have risen 
to more than 800,000 a year. "Safe- 
ty Lane" tests have demonstrated 
that seventy-five per <:ent of the 
cars now in operation are in de- 
fective condition. 

Safety glass all around, sturdier 
body construction, driver's license, 
and, above all, periodic inspection 
of brakes and tires are being em- 
phasized by legislative enactment 
in many states. Power brakes and 
centrifuse drums, to eliminate 
warping, have helped, but inven- 
tors and engineers are still busy on 
the problem of quicker stopping. 

One of the most recent devel- 
lOpments is brakes that work on 
he principle of a disc-type clutch. 

(Continued to page 142A 




Top: LalegT''^Jutch-Type Brake; Below: a "Safety-Lane" Test and Table Showing Average Time 
' ' " Kequired to Stop Car Traveling at Different Speeds 
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broken when such drivers are involved in 
accidents and are the only evidence re- 
maining after they have fled. The num- 
bers etched on each car's lamps would be 
filed for a permanent record and tracing 
drivers would be easy if the numbers were 
found at the scene of an accident. 

fOl^d/ 

HARDEST MAN-MADE MATERIAL 
GRINDS BEST ALLOY TOOLS 

Tools made of the new hard alloys, 
known as cemented tungsten carbides, 
may be cut and lapped with an abrasive 
that is the hardest material ever produced 
s.^ by man. It closely approaches the hard- 
*4 ness of the diamond. This material is 
^ chemically known as boron carbides, being 
Y a combination of the rare metal, ^ojon, 
^ and ordinary carbi4p- It readily scratches 
and cuts the hardest synthetic materials. 
The strongest acids and alkalis do not af- 
N feet the abrasive, which has a compressive 
-^strength of 260,000 pounds per square inch, 
\ — ^ although it is lighter than aluminum. The 
material is little affected by temperatures 
up to 1,000 degrees centigrade, at which 
point the diamond burns completely. Bo- 
ron occurs in large amounts in the form of 
, , minerals which contain it as an oxide. 
Wood mlays, made by gluing beautifuf ^^^ese minerals being known in the form 



Sample of Wood Inlay That Can Be Made Easily 
with Designs Shown on the Table 

WOOD INLAYS MADE EASILY 
WITH PREPARED VENEERS 





veneers to wooden articles without using 
clamps or veneer presses, are easy to pro- 
duce by working with a new process. The 
veneers, prepared in advance, are treated 
to prevent curling while the glue is set- 
ting. Backs of the veneers are coated with 
a special glue. After moistening this glue, 
the veneers are attached to the wooden ar- 
ticle by pressure of a hot flatiron. More 
I than twenty-five designs, cut to fit togeth- 
like a jig-saw puzzle, are available. 



of borax. The abrasive is prepared in 



HIT-AND-RUN DRIVERS TRACED 
<^\SbY numbers on LAMPS 

Some cities are 
considering a plan 
for detecting and 
apprehending hit- 
and-run automo- 
bile drivers which 
involves etching 
recorded numbers 
in the. lenses of 
head lamps of each vehicle. The plan is 
based on the fact that the lenses are often 





Top, Boron Carbides; Bottom, Some Shapes into 
Which the Material Can Be Fashioned 

high-temperature electric furnaces. One ^ 
application of the new material is in the 
form of sandblast nozzles, which last sev- 
eral thousand times longer than metal 
nozzles ordinarily used. Other applica- 
tions will be in grinding of tools, where 
diamond dust has been used as the abrasive. 
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^Shadow Printing* Speeds Up iJrarting Work 



THE SIDES ON THE 
BOX ARE NECESSARY 
TO KEEP OUT THE 
SIDE LIGHT. THUS 
INSURING A CLEAR, 
CLEAN-CUT PR 




A Box Like This with Sensitized Paper Tacked to Bottom Enables 
the Making of True Contours of Small Objects 



To enable draftsmen to obtain true con- 
tours of small objects, a method of "shad- 
ow printing" has been developed. Hereto- 
fore it has been difficult for the draftsman 
to reproduce quickly the true contours of 
an article such as a percolator for the 
factory blueprints. By the short-cut meth- 
. od, the model is fastened in an open box 
having four sides and a bottom. A piece 
of sensitized blueprint paper is tacked on 
the inside bottom boards of the box and 
the box and model are then exposed to the 
sun's rays at the proper angle for the time 
required to obtained a clear print. The 
great distance of the sun in relation to the 
nearness of the model to the sensitized 
paper results in an accurate outline. The 
sides of the box are necessary to eliminat 
any lateral reflection. The paper is devel- 
oped in the usual way and on it are place 
the dimensions, designs and decorations. 
Tracing paper is then placed over the 
shadow print and the shadow is copied. 



blow torch and solder iron heater which 
can be attached by means of a hose to any 
gas jet or gas connection. It gives an even 
steady flame eight inches long and one 
inch in diameter and there is nothing to 
adjust or get out of order. Construction 
for back draft eliminates .the need for an 
air tank for a blow flame. The arms on the 
torch serve as a support to hold the flame 
above the work bench and to hold the iron 
in place for heating. 
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GAS BLOW TORCH IS 

WITH SOLDER IRON HEATER 

Ordinary size solder irons are Ideated 
less than, a minute with a coifibinjttjcin gas 



SOLDER IRON HEATER 




This Gas Blow Torch Can Be Used for Many Pur- 
poses, Including the Heating of a Soldering Iron' 



CDrinking straws made of Cellophane are 
durable, spring back into shape when bent, 
and are unaffected by carfconation. 
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Wood and Metal Workshop in Compact Unit 





So compact that it oc- 
cupies floor space only 
eighteen by thirty-eight 
inches, a one-machine 
workshop is available to 
the amateur or profes- 
sional. The outfit is de- 
signed to do all sorts of 
operations in wood and 
the softer metals. It has 
'a clamping arrangement 
for changing from one at- 
tachment to another in a few seconds. The 
workshop can be set up in thirty minutes. 
Here are some of the things the outfit, 
announced by the General Electric com- 
pany, will do: saw wood up to one and 
three-fourths inches thick; turn wood with 
a limit of nine inches diameter for face- 
plate work; turn brass and aluminum; 
sand flat surfaces and contours; scroll 
work on wood up to two inches thick and 
metals including sheet iron; driU wood 
and metal and cut rabbets and grooves. 
The machine has a smooth-cutting, hol- 
low-ground circular saw and a full-sized 
industrial type chuck of half-inch capacity. 



Top, Left, One-Machine Work- 
shop; Other Photos Show Three 
Operations of Which the Ma- 
chine Is Capable; the Equip- 
ment Occupies Sm<dl Space 



edge of a wing leaves a sharp dent. In 
landing, the horizontal stabilizer at the 
rear is also bombarded with gravel and 
rocks thrown up by the wheels and re- 
ceives its share of dents. To prevent this 
denting, rubber "shoes" are now being 
worn on stabilizers and wings. They are 
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Rubber "shoes" on airplanes 
ward off hailstones 




Hailstorms ofiFer a particular hazard to 
the big all-metal passenger planes. The 
speed of the ship is its own undoing and 
even a small stone striking the leading 




All-Metal Airplane Wing Dented by Hailstones; 
Rubber "Shoes" Now Prevent Such Damage 

shaped to conform with the airfoil section 
and are vulcanized on the leading edge of 
the wing where th^ absorb the blows. 
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Car mechanics 

Timer Shows Mature Man Fastest on Trigger / 




It has long been known that there is a 
lapse of time between the instant you de- 
cide to do a thing and the instant you ac- 
tually start doing it. This is known as the 
reaction time and is the period between 
the instant you decide to stop your car and 
the instant you actually step on the brake. 
Young men somehow have gained a repu- 
tation of possessing a quicker reaction re- 
sponse than their elders. It has been taken 
for granted that a young man is justified 
in taking more chances in driving a car, 
for instance, than an older man because it 
was assumed he was able to think and act 
faster. This reputation of the youngsters 
for fast thinking was shattered recently by 
tests with an electric timing device devel- 
oped by a gun manufacturer. The shooter 
was told to pull the trigger as soon as pos- 
sible after he saw a light flash on the tar- 
get. When he actually pulled the trigger, 
he closed a switch attached to the gun and 
the device measured the time between the 
flash of the light and the pulling of the 
trigger. Tests with groups of different ages 
showed that the mature man reacted the 



Using Electric Timer to Record Speed of Reaction to 
Firing Signal; Left, Timer Attacfied to Gun 

fastest and boys the slowest. Youths from 
ten to nineteen years required nearly a 
quarter of a second to pull the trigger of 
the gun. The best time was made by the 
group ranging from forty-five to forty- 
nine years who averaged less than one- 
fifth of a second, the low man requiring 
fourteen-hundredths of a second to pull. 
The average time for the group from 
twenty to twenty-nine years was .203 sec- 
ond and the group from forty to forty- 
four set the same average while those from 
thirty to thirty-nine averaged exactly one- 
fifth of a second. The average for all men 
from twenty to forty-nine was one-fifth of 
a second. For those from fifty to eighty- 
five years old. the average time reaction 
was a trifle higlier, .202 second, and the 
figures were not quite so revealing. The 
age group from sixty to sixty-nine made 
the best showing with an average of one- 
fifth of a second, the averages for other 
groups ranging from .206 to .219 second. 
One man eighty-five years old had an av- 
erage reaction time of .218, his slowest 
time being about the average for the group 
from ten to nineteen years. It is claimed 
that the greater experience of the older 
men did not account entirely for the bet- 
ter marks they set as some had compara- 
tively little shooting experience. 
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pLUCK and luck go hand in hand in the 
hair-raising game of riding a match- 
box boat across rough water at fifty miles 
an hour. It takes courage to leave the 
throttle untouched when another boat's 
wake threatens to spill you. And real luck 
rides with the winner of a long race, for 
an acrobatic speed boat is a dangerous 
mount. 

One of the worst things that happens is 
a spill when half a dozen boats are roar- 
ing around a turn so close their sides are 
almost rubbing. Then a spray-blinded 
driver in the rear may hit a hole in the 
churning water that upends his boat and 
catapults him through the air. The safest 
way to hit a turn is crouched down in the 
left rear corner of the cockpit so that the 
hull can bite the water and avoid a slide. 

Rid ing on the "step" in choppy water, 
the submerged propeller may strike a 
piece of driftwood that spins the boat 
around like a top. A higher wave than 
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usual may catch the bow and turn the 
boat end for end in the air. Or if the wa- 
ter is choppier than usual the repeated 
impact against the waves may injure the 
driver badly. In the two-seater runabouts 
the mechanic suffers the most for he "rides 
the deck" to keep the bow down in the 
turns. In good racing weather the whole 
hull of the boat rides free of the water 
half the time and whenever it hits a wave 
top there is a spine- jarring crash. Me- 
chanics have been pounded unconscious 
by this rapid fire beating. In a long race a 
daring mechanic will refuel on the fly, 
balancing a funnel and a five-gallon can 
of gasoline over the motor while hanging 
on with his feet. Yet few who get a taste 
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WATER BUG" RIDERS 




1^ tj.ki ? * * 






Above, Racers Rounding 

a Buoy; Note Mechanic 
in Foreground "Riding 
the Deck"; Below, This 
Driver Has Just Crashed 
into a Boat Which Had 
Overturned 



of speed-boat racing ever want to quit. 
One of the reasons, probably, why the 
game has such a fascination is that any 
novice may turn out to be a dark horse 
and steal the show from "big shot" driv- 
ers. It takes more than mere driving skill 
and a good motor to make a record. The 
tricky little "water bugs" move fastest 



when the humidity is high, allowing good 
carburation, and when the wind kicks up 
a six-inch chop that permits the hulls to 
skate from crest to crest. 

Among the top-notch drivers are the 
acrobats who risk their lives in breath- 
taking stunts^.^Reg Brown, who hurls his 
boat through a real~1b»frck wall at fifty 
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miles an hour, enter- 
tains spectators between 
races with such tricks 
as jumping his boat 
through a flaming hoop 
or hurdling another 
boat. The hardest part 
is to keep the boat bal- 
anced so that it will not 
turn over in the air. He 
also can make a head- 
stand on deck and steer 
by means of cables at 
top speed, trade boats 
on the fly, and drive a 
golf ball off a bobbing 
deck. His hardest trick, 
he says, is to ride two 
boats Cossack style, 
with one foot on each 
of the boats running 
side by side. Even a 
slight miscalculation of 
balance would result in 
a dangerous spill. 

More racing thrills are provided by the 
modern "short tracks" half a mile long 
around four buoys marking a square. 
Driving skill is at a premium and as many 
as half the entries may "flip" before a 
race is over. Because of their speed the 
boats are in a wide turn most of the time 
and some drivers compensate for this by 
building nor>-tip chines on^the hulls so 
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Above, Driver and Mechanic Throwing Weight to One Side to Make Short 
Turn; Below, a Racing Runabout and a Nose-and-Nose Finish 



that the boats will slide instead of turn 
over in a cross-chop. Even a strong wind, 
catching the bow high in the air, has 
turned a boat over in a turn. A steering 
cable may break or the tiny fin keel may 
become detached, in which case the boat 
makes a broadside skid down the course. 

If you want to break into speed-boat 
racing you can do it for $150 and up. If 
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you live in the east you probably will 
want a single-seat hydroplane while in 
the west the two-man runabouts form the 
most popular racing classes. In the hydro- 
planes you have your choice of four types 
ranging from the A class that carries a 
twelve-horsepower engine to the F class 
powered with a sixty-horsepower out- 
board. In the facing runabouts you must 
use a hull that is " thirteen feet long and 
weighs not less than 275 pounds. Your class 
will depend on the size of the engine. 

For the minimum price you can buy a 
secondhand motor and build your own 
hydroplane hull, a combination that may 
develop forty miles an hour. If you want 
everything new and a real chance at a rec- 
ord you may spend as much as $600 or $700 
for an F hydroplane or an F racing run- 
^ about. Most drivers must be prepared to 
spend almost as much again on mainte- 
nance, for repairs are costly on a tiny pow- 
, er plant that "winds up" to five or six 
thousand revolutions per minute. 

A new type that may become popular is 
^the "inboard-outboard" — powered with a 
marine engine or a converted four-cylin- 
der light automobile engine of 220 cubic 
inches displacement that is fitted with ati 
,'Qutboard drive. Boats of this new class 

(Continued to page 128A) 

' RUBBER-"BAKELITE" SANDWICH 
HAS VARIETY OF USES 

"Sandwiches," 
consisting of lay- 
ers of soft rubber 
between sheets of 
laminated Bakelite 
are meeting the 
demand for a dur- 
able and long- 
wearing material 
which is as soft 
and pliable as rub- 
j. her. Many combi- 

v^/ nations are possible since the layer thick- 
• nesses, as well as the number of alternat- 
ing sheets, can be varied. The product is 
being used for gaskets where a combina- 
_^*t-ion of strength and resiliency is desired 
* and it is also being used for machine 
mountings to absorb vibration. It can like- 
wise be employed for table tops, serving 



REAL DIAMONDS COAt TOOLS 
USED IN GRINDING 






Diamond-Edged Crinding Wheel in Use; Layer of 
.•' Crushed Dianttnufs Qoats Wheft Surface 

Genuine diamonds are being used for 
coating grinding wheels. Stones that are 
off color or too small for the market are 
crushed and graded, mixed with a special 
bond and coated on a composition form to 
a thickness of one-eighth inch. The dia 
mond layer is applied to the side of the 
wheel form for side grinding and to the w 
V' periphery of the form for cylindricat^s^C^ 
y. grinding. Wheels of three degrees oP^— >^ 
i" coarseness are produced in this 

covering a range of work from coarse 
'grinding to production of an exceptionally 
keen edge. The wheels are used for con- 
ditioning the hardest machine tools. m» 

(pi 2 oX- ^ 
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HAMMER KIT FOR HOME HOLDS 
SIX VARIETIES OF NAILS 

- " Six yarieties of tacks and nails usee 
about the home are held in a handy nail 
and hammer kit 
which keeps such 

"objects always as- 
sembled and ready 
. for use. Turning 
the hammer head 
. to the right opens 
any compartment 
' in the top and 
turning it to the 
left closes the 
o p e n i n g. The 

liammer has a 

'magnet with which to pick nails or tacks* 
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the Ocean to a Plane in WhicU It Completed Its Journey 




. BABY ELEPHANT RIDES IN PLANE 
AFTER CROSSING OCEAN 

At least one baby elephant has become 
a sophisticated traveler for it crossed the 
ocean in a modern liner, then finished its 
.« journey by plane. The animal was con- 
signed to Bridgeport, Conn., and the boat 
^^hich brought it across the Atlantic land- 
' ed at New York. There it was placed in a 
sling and a crane lowered the baby from 
the boat into a large Sikorsky plane which 
carried it to its destination. The young * 
v»elephant seemingly suffered no ill effects 
•""^from the trip. f . ^ 

V LAMP GUARD HAS FOLDING END 

FOR REMOVAL OF BULBJJ //fli 

y Easy removal of the bulb is a feature ol ^ 
y the latest electric lamp guard. Made of 
^yheavy wire, the guard has a lower section ^ 

or end that may be*^ 
opened or closed 
at will. After the 
bulb has been 
screwed into the"*^ 
socket, the wire 
frame is folded or ^ 



guard is attached to the 
electric socket by a screw 
that tightens a ring 
around the socket. A 
hook on one side of the 
guard may be used for 
hanging the lamp in in- 
verted position. 

LEAD AND BRONZE 
BEARINGS REPLACE 
BABBITT 

Connecting-rod bear- 
ings composed of a lead 
and copper lining with a 
steel backing are being 
used instead of babbitt 
bearings by one autom 
bile manufacturer to in- 
crease the life of such 
bearings to the approxi- 
mate life of the car. It is claimed these 
bearings make possible an increase in 
engine speeds with present engines, an in- 
crease in horsepower with no increase in, 
engine size or weight, a shortening of 
present engines by permitting the use of 






closed, giving full 
protection. Open-Y\ 
ing the end of the 
frame permits 
easy removal o 
the lamp. Th 





Bearings of Lead and Bronze Backed with Steel i-i 
Which Are Now Being Used in Automobiles \/\ 

narrower bearings and the possible elimi- 
nation of the need for oil temperature reg- 
ulators on some engines. Such bearings 
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ave been used in avia- ' 
tion engines, in some 
types of Diesel engines 
and in the modern high- 
'speed rail cars. During 
the war it was found that 
connecting-rod bearings 
on some airplane engines 
failed because of repeat- 
ed flexing of the original 
bronze backing for the 
babbitt bearings. Steel 
was then substituted for 
bronze, the bearings re- 
maining babbitt-lined. 
The relatively low resist- 
ance of babbitt itself to 
fatigue under high loads 
and temperatures then 
brought about the adop- 
tion of a bronze lining 
with a high lead content. 
The art of producing such bearings has 
now reached a stage where they can be 
made commercially in any quantities and 
to consistent manufacturing standards, 
thus enabling their use in auto enoines. 

— ^DllfC, 

LINOLEUM BLOCK AND CUTTER 
SPEED UP WORK 

Direct sketching, as well as cutting and 
gouging, is facilitated by a new white- 




Ghost Army" Pulled on Wires Used 



arget 



CARDBOARD "ARMY" IS TARGET 
FOR GERMAN RIFLEMEN 

German tro ops stationed in a barracks 
rfear Berlin practice marksmanship with 
the aid of a "ghost army" which makes its 
home in a near-by forest. The ghost army 
consists of full-size cardboard figures rep- 
resenting soldiers. The figures are pulled 
through the trees on wires, and the marks- 
men fire at the moving targets. 





TWO-IN-ONE WORK GOGGLE! 
GLVE DOUBLE PROTECTION 

Serving the purpose of two sets of gog- 
gles, a new two-in-one goggle is available 
for chipping and welding work. One set of 
lenses protects the worker's eyes against 
flying chips and particles. Another set, 
which folds over the first, protects the 
eyes against dangerous Ifeht rays and glare. 
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Linoleum '. 'lock Shown with Improved Five-KnUe 
Cut "erThat Reduces Working Time 



surfaced liofoleum block which makes it 
possible jLa transfer the subject without 
reversal, M the image. A transfer fluid 
makes mis feature possible. A new cut- 
ting tool used in the same work has five 
interchangeable knives which are held se- 
fin the handle by turning a set 
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Mysteries of EPIDEMICS 



Right, Drawing Off Blood from 
V olunteer Donor for Use in Pre- 
paring infantile Paralysis Se- 
rum; Below, Filling Vials witfi 
Serum to Be Used in Figfit 
against (Ae Disease 





/URATES of chattering monkeys, unload- 
ed from express cars at Los Angeles a 
few months ago, signaled science's latest 
major offensive in its ceaseless war on 
disease. 

I Infantile paralysis, flaring up in near-by 
desert valleys, was rapidly sweeping across 
southern Cahfornia. To the stricken area, 
famous medical specialists hurried from all 
''parts of the country. Forces were concen- 



trated for a hand-to-hand battle 
with one of mankind's most ter- 
rible scourges. 

In long rows of beds in the 
isolation ward of the general 
" hospital the medical men found 
scpres of infantile paralysis vic- 
tims. From nasal washings and 
from fluid tapped from the spines 
of these paralytics, they obtained 
living virus samples with which 
to inoculate the monkeys, the 
only animals whose spinal struc- 
ture is like that of man, permit- 
ting study of the disease without 
taking human life. 

As early as last December, 
health authorities had begun to 
^ marshal their forces along this 

section of the country, where 
thej' believed that infantile pa- 
ralysis, always a smouldering 
menace in any part of the world, 
was about to break out in epi- 
demic form. The dread disease ^ad been 
increasing from month to month, following 
the mysterious law which every three 
years causes it to burst into unusual ac- 
tivity. 

When the disease began to increase the 
medical forces were ready and an army of 
experts went into the field. Two hundred 
health inspectors were enlisted to enforce 
quarantine and sanitary Ifiws rigidly. Wa- 
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Attacked by SCIENCE! 




Above, a Rack of Cultures of Dis- 
ease Germs Being Placed in Lab- 
oratory Refrigerator for Propaga- 
tion; Rigfit, Patient in a Robot 
Breatlyer, or "Iron Lung," Wliich 
Keeps Up Respiration of Infantile 
Paralysis Victims W Itose C ft est 
Muscles Have Been Wealiened by 
ttie Disease; Below, Public Healtli 
Service Laboratory Worker Study- 
ing Disease Germs as a Part of the 
Constant Battle Being Waged 
against Epidemics 
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ter from swimming pools 
was microscopically ex- 
amined and restaurants, 
dairies, and water sources 
kept under strict scrutiny. 
A corps of nurses was 
drafted to visit homes. 
Every suspect was rushed 
to a hospital, given serum 
as a precautionary meas- 
ure, and placed in an iso- 
lation ward under the eye 
of specialists. Warnings 
were broadcast by radio, 
the press, and through the 
schools. 

In bacteriological lab- 
oratories technicians be- 
gan to prepare huge 
quantities of serum. An 
appeal went forth for 
blood. From among 1,400 
former patients whose 
blood was known to con- 
tain precious "antibodies" 
with power of neutralizing the virus, hun- 
dreds who had been helped to throw off 
the crippling paralysis responded gener- 
ously. In the laboratories, revolving cen- 
trifuges, spinning at dizzy speed, separat- 
ed clear serum from the blood, like dairy 




Above, Labeling Culture Tubes from Suspected Disease Victims Prior to 
Analysis ; Below, Removing Colonies of Bacteria from Culture Plates 



separators skimming off cream. Its poten- 
cy tested, it was mixed with an antiseptic 
solution and bottled in vials to be dis- 
tributed free to any doctor on request. 

In the hospitals, "iron lungs" breathed 
for those whose chest muscles were par- 
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alyzed. Experts tested reflexes, tilted beds, 
and used mechanical contrivances to keep 
muscles from twisting under the paralyz- 
ing influence of the disease. When the 
fight was won, the work of salvaging the 
bodies of the paralyzed victims started. 
EHectrical currents, radio waves, and heat 
are being used to rebuild wasted muscles 
and rekindle dying nerves. Swimming in a 
huge salt-water tank, aided by floats and 
ingenious mechanical devices, many will 
regain the use of their arms and legs. Few 
will remain paralyzed, although until re- 
cently the disease was regarded as per- 
manently crippling. 

In cold statistics, charted from hospital 
records, looms large the advances in 
knowledge made since the last epidemic. 
More cases recognized in time to give se- 
rum; few cripples, fewer deaths — that is 
the brilliant story of medical progress. 
Meanwhile, from study of monkeys inocu- 
lated with the mysterious virus, the ex- 
perimenters are coming ever nearer the 
secret of the disease. Although no germ 
has been found, a vaccine has been devel- 
oped that may prove a positive cure 

Upon a score or more of centers in dif 
ferent parts of the globe, medical scienc 
has recently focused its attention an 
rushed its field experts to study dangerous 
diseases in their most virulent form. In^ 
Chicago, for instance, tiny amcebas, spread 
by unclean hands of workers in restau- ^ 
rants and hotel cafes, disseminated a form 
of dysentery among guests, resulting in 
more than 100 cases with fifteen deaths 
before investigators with test tube an 
microscope tracked the minute parasites 
to their breeding grounds. 

From all parts of the world, reports o 
disease flow into the central offices of the 
public health service at Washington. In 
this way, the service keeps its finger co 
stantly on the pulse of public health. Aid- 
ed by cooperating local agencies, its ex- 
perts can not only detect epidemics befor 
they run wild, but can often predict the 
in advance. 

Meanwhile, the greatest mystery of all 
remains unsolved. Why do epidemics sud 
denly flare up and spread like wildfire ^ 
over the earth, then as suddenly die away?^^ fa»p 





Homemade Stringed Instrument Fashioned from 
Kerosene Tin; It Produces Unusual Tones 

TUNES FROM A KEROSENE CAN 
CHARM INDO-CHINA TOURIST 

Wailing tunes from an instrument fash- 
ioned from a kerosene can charm the tour- 
^J:rist in Indo-China. T he strange instrument, 
played by a streef beggar, produces un- 
^usual tones, accepted as musical by natives 
of that land but perhaps a bit difficult for 
the Occidental ear. However, the home- 
made instrument enables its owner to ■ 
make a living, its odd appearance attract- 
the eye of passers-by. 

P //3 

: on 




SELF-CENTERING GAUGE GIVES 
INSIDE MEASUREMENTS 

To overcome the difficulties of setting a 
>gauge exactly to the diameter of a bore or 
hole, a seLf-centering gauge with an out- 
side dial indicator has been developed for 

making inside 
measurements. In 
taking a measure- 
ment it is only 
necessary to move 
the instrument like , 
a pendulum along 
the axis of the 




A spring centers one end of the 
Do races of disease germs, like races o^ gauge against the wall of the bore and the 



men, rise to a peak of activity and power, 

(Continued to page 122A) 



dial shows any difference in the bore with- /I 
ijj^OBe-thousandth of an inch. // 
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Miniature Circus Parades through Tiny City 



miniatures of wood, whit- 
tled with a jackknife. He 
also whittled out four 
cages for performing ani- 
mals, several circus wag- 
ons and many figures 
representing circus peo- 
ple, and when the circus 
was finished, he whittled 
out a town where his cir- 
cus might parade. He 
then mounted his animals, 
wagons and figures on a 
wheel eighteen feet in di- 
ameter, one section being 
placed along the town's 
Main street. Revolving 
the wheel parades his cir- 




Miniature Circus Carved of Wood and Placed on Revolving Wheel Which Enables It to Parade through 
the Tiny Town Shown at Top; the Builder, Inset, Spent Five Years Constructing It 



After five years of tedious work, a Cali- 
^^^omia man with an absorbing passion for 
^^the circus has succeeded in owning one of 
■■^ his own. The jungle where this man 
trapped his animals, however, was a ga- 
^ rage in the back yard of his home and the 
lions, tigers, elephants and other beasts, 
including more than 100 horses, are all. 



, cus through the town. As each unit enters, 
a mechanism animates the animals and 

i figures so the lions and tigers pace back 
and forth in their cages, the horses move 
up and down and the clowns go through 
-ttieir antics. A phonograph plays march 
music as the parade moves and the man 
behind the scene gives the animals voice. 
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Tiny Engine in Midget Craft Tows Roivhoat 

Powered by a quarter- i mA^A JLlx fi JiJ^^ 
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horsepower motor, a 
midget boat constructed 
in Oregon is capable of 
towing larger craft, in- 
cluding ordinary-size 
rowboats. The tiny pow- 
er boat is guided in the 
manner of a team of 
horses, by means of lines 
attached to the boat be- 
ing towed. It weighs only 
twenty-five pounds, small 
enough to carry easily. 



GOLD 



HOMEMADE 
WASHER RUN BY 
GAS ENGINE 

Mechanical washers are 
enabling the modern gold 
miner to operate at a 
profit on ground that the 
pioneers were unable to 
handle. The washers 
eliminate the slow proc- 
ess of hand panning in 
districts where water is 
not plentiful enough to 
use a sluice box. One 
homemade washer, with a 
high rate of efficiency in 
recovering gold, has been 
constructed in the west. 
Economical to operate, it 
consists of a box-like angle iron frame 
bolted to two six-by-six timbers. There 
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Low-Power Boat Pulling Larger Craft witn Two Persons Aboard 

also is an inner frame. A sand and gravel 
chute leads to the upper end of the top 
riffle pan. The two riffle pans have 
opposite pitches, the lower pan 
emptying into the tailing flume. 
Two eccentrics are keyed to a 
shaft mounted on the outer frame, 
while two pistons with connecting 
rods are bolted to the inner frame. 
The connecting-rod bearings are 
fitted to the eccentrics on the 
shaft, with a small gas engine 
connected to the shaft by means 
of a V-belt. A centrifugal pump 
is bolted to the engine. When the 
engine is started, the washer 
shakes with the same motion used 
in hand panning. Daily capacity 
is about twe£Kf yards. 
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t.F <fQ.\x' -took a four-inch steel bar, one- 
fourth of an inch square, a fly's weight 
at one end would bend it the millionth 
part of an inch. 

Or, if it were possible to split a human 
hair 15,000 times, the result would be a 
one-millionth part of an inch. 

While it is difficult for the human mind 
to grasp such measurements of near infin- 
itude, they have been achieved by Carl 
Edward Johansson, the most accurate man 
in the world. 

This celebrated Swedish scientist is as- 
sociated with Henry Ford in producing 
the gauge-block system which has been 
accepted as the world standard of length 
measurement. Without his discovery, a 
practical high-precision method mass pro- 
duction could not have been achieved. 

Nothing in common experience approxi- 
mates the "feel" of the gauge blocks. They 
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are of hardened steel, the 
average size about that of 
a domino. They are made 
in series so that any 
measurement, in steps of 
ten-thousandths, can be 
achieved by combining 
two or more blocks, plac- 
ing them edge to edge. 
These measurements are 
accurate to within two 
one-millionth parts of an 
jnch.v They are used to 
establish standard sizes 
and for checking preci- 
sion instruments. 

Mr. Johansson has a 
small hand clamp with 
jaws adjustable by screws. 
To test a master block for 

Mr. Johansson Demon- 
strating Accuracy of 
His Gauge Blocks; Be- 
low, Seventy-Six Gauge 
Blocks Stacked between 
Jaws of Testing Device 
Set at Four Incites 
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accuracy the jaws are set 
and the block inserted 
between them. If the 
block slides in firmly the 
smooth sensation at the 
finger tips will tell how 
nearly accurate it is. If 
the block happens to be 
infinitely oversize or even 
a millionth or two scant, 
the difTerence can be felt, 
so finely honed and true 
are all contacting sur- 
faces. Even a novice can 
tell the difference be- 
tween a perfect block and 
one that is oflf size. 

The sensation is one of 
rare, silky smoothness. It 
is yielding yet has a stub- 
bornness that is almost 
human; absolutely with- 
out play but not binding 
in the minutest degree. A 

Above, Testing Piston 
with Amplifier Gauge; 
Below, Two Gauge 
Blocks Adhere by Mo- 
lecular Attraction to 
Support 200 Pounds 





block held between the testing jaws re- 
sponds to the slightest touch, but it re- 
fuses to be suddenly forced. The impres- 
sion may be at the same time one of downy 
softness and diamond hardness. It is all an 
amazing assortment of contrary forces. 

The surfaces of the blocks have the ap- 
pearance of burnished silver. They have 
been honed down to such a degree of per- 
fection that if slid one on another with a 
slight inward pressure they will take hold 
as if magnetized. In a demonstration two 
blocks sustained a weight of 200 pounds. 
Atmospheric pressure, capillary power and 
molecular attraction are given as probable 
causes of this amazing adhesion. 

Even more impressing, to the novice, is 
the test by which a defect of one-millionth 
of an inch in a gauge block can be dis- 
cerned by the naked eye. For this test 
Mr. Johansson has a plain glass disk about 
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one and one-half inches 
in diameter. It is slight- 
ly prismatic, being, like 
a wedge, thicker at one 
edge than at the oppo- 
site edge. The surfaces 
are flat to perfection. 
When the glass disk is 
placed flatwise on a 
gauge block any defect, 
even though it be infi- 
nitely beyond the power 
of human sight, is de- 
tected at once. 

Johansson has made 
it possible for American 
industry to do away 
with any need for adopt- 
ing the metric system, a 
thing that has been advocated for 
many years. On the other hand it 
will never be necessary for Euro- 
pean manufacturers, using the 
meter as a standard of measure- 
ment, to learn the inch system. By 
the use of Johansson gauge blocks, 
which have been adopted as 
standard by many countries, man- 
ufacturers in any part of the world 
can work at ease either in inches 
or millimeters. To make this pos- 



sible there has been, in recent 
months, a universal acceptance of 
25.4 as the conversion ratio be- 
tween the millimeter and inch. 

The story of this achievement is 
one of romance as well as of mas- 
tery. In the early eighties Johans- 
son, a Swedish immigrant, was a 
lumberjack in the northern wilds. 
With his earnings in the woods he 
entered Gustavus Adolphus Col- 
lege at St. Peters, Minn. Later he 
returned to his native Sweden and 
began his long climb to the unique 
place which he alone occupies, 
coming back to the United States 
in 1923. His method of making 
the gauges is a closely 
guarded secret. 

Johansson, who has 
reached his full three 
score and ten has given 
the world a new science, 
some of the physical 
phenomena of which are 
not yet understood. In 
perfecting the gauge 
block he has solved four 
important metallurgical 
problems — first, flat 
surfaces in steel, an ob- 
jective long sought; sec- 
ond, perfect parallel 
surfaces in steel; third, 
accuracy as to dimen- 
sions in steel, and fourth, 
the effective heat treat- 
ment and seasoning of 
steel. 




Above, Even the Heaviest Machinery Is Adjusted to a Fraction 
of an Inch; Center, Amplifier Gauge; Below, Gauge Blocks so 
Perfect They Adhere to Each Other 
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Animal and Bird Figures Made from Goi 
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Examples of Caricatured Figures Made from Dried Gourds, 
Balsa Wood and Glue; ttie Little Girl Is Holding Gourds 
Wtiicfi, Before Drying, Weigfied Several Pounds 




Gourds, the inedibl 
relatives of pumpkins 
and squashes, are payj- 
ing dividends to a New 
Jersey man who con- 
ceived the idea of uti- 
Hzing their peculiar 
shapes and colorings to 
model caricatvires of 
birds, animals and oth- 
er objects. Gourds can 
be grown almost any- 
where but it is difficult to predict the 
shapes, colors and sizes one vine will pro 
duce. They range in weight from a fe 
ounces to several pounds when green and 
the shapes vary from spheres to giotcsqu 
calabashes with largo egg-shaped bottoms 
and long thin necks. Occasionally th? 
shape of a gourd can be controlled during 
growth by tying it. The choice of subject 
to be designed is governed by the shape o: 
the gourd. A round one with a slight rise 
in the center may suggest a lamp base 
while the variations of the calabash shape 
can be made into birds and animals. Some- 
times two or three are combined into a 
single subject. The gourd is first dried to 
a hard shell which is strong and almost a 




brushed over with shel- 
lac, then the work of 
fashioning a bowl, a ladle, 
a penguin, dish or toy is 
started. Balsa wood is 
used to add features 
which nature omitted, 
this being attached with 
plastic wood or glue, after 
which the gourd is colored as desired. To 
become workable, gourds must be left in a 
dry, warm place for several months. 




LIQUID COATING SAVES GLASS 
ROM DKrEiUpRAriOI 

las^M^^S-uS^ndersewhere 

can be protected from the deterioration 
caused by the chemical action of gases in 
the air by applying a liquid preservative 
coating recently developed. Such protec- 
tion is imperative for "soft" glass like 
Venetian ware and other forms having a 
low silicic acid content. Such glass is par- 
ticularly susceptible to "glass blight" al- 
though plate glass such as is used for show 



light as a feather. A knife, some white^ cases in the city where the air is impure is 
shellac and a paint brush are the simpl^^^also greatly benefited by the protective 
tools required. The surface is scraped and '^co 



also greatly benefited by the protective 
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Radio Tube 
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Le/f, Hidden Basement Where Old Tubes Were "Re- 
juvenated" and Placed in New Cartons; Below, Old 
and New Type of Carton; and Polishing Old Tubes 
Preparatory to Packing in New Containers; the Man 
with the Scowl Is Trying Out His Set after Install- 
ing Rejuvenated Tubes Bought at a "Bargain" 




"D IGHT under your nose the racketeers 
are at it again! This time they are 
selling cast-ofT, worn-out, and run-down 
radio tubes with faked guarantees and in 
bootlegged cartons. 

When dead radio tubes show life in the 
testing meter under your eyes — that's a 



racket. When used tubes are disguised 
as new and sold in new-appearing car- 
tons bearing the brand names of repu- 
table manufacturers — that's fraud. When 
quack doctors claim the power to re- 
juvenate used tubes — that's hokum pure 
and simple. 

Those are the characteristic earmarks 
of a racket that has cost the public mil- 
lions in money and caused much bad 
temper among radio listeners. The trou- 
ble with many so-called "new" tubes is 
that they are secondhand. 
^Now the lid's off! A nation-wide investi- 
t^gation by a small army of secret operatives 
S'has exposed the inner workings of the 
racket. Backed by one of the foremost 
"manufacturers in the radio industry, de- 
^ tectives have shadowed the racketeers to 
^all their haunts. They have pursued them 
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Racket Exposed 



to hideaway shops. They 
have seen utterly worth- 
less tubes meter-tested to 
the satisfaction of cus- 
tomers. They have ob- 
served the disposing of 
run-down tubes to 
"fences." They have fol- 
lowed itinerant peddlers 
who ma!ce a business of 
collecting cast-off tubes. 
They have met the tube 
racketeers across coun- 
ters and tables. They 
have seen radio "clinics" 
where worn-out tubes 
are "rejuvenated," 




Above, a Set with Even a Lit- 
tle Life Left Will Test Up on 
a Meter; Left, One Dealer's 
Metfiod of F igfiting Radio 
Tube Racketeers; Below, ttie 
Cfteating Dealer Places Old 
Tubes Left by Customers in 
New Open-Flap Cartons 



One favorite method 
of acquiring used tubes 
was to buy them from 
radio repairmen. Many 
such tubes were turned 
back to the manufac- 
turer for a price ad- 
justment or for a trade-in allowance, 
without the knowledge or consent of 
the customer. If tubes were rejected 
by the manufacturer, the racketeer 
sent them through the mill for a "re- 
juvenation." 

Radio tube rejuvenation is a sort of 
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Left, Radio Service Man Ex- 
plaining Why "Rejuvenated" 
Tubes Were Not Bargains; 
Below, How a Tube Rack- 
eteer Conducts His Business 
and Some "Bargain" Offers 




hocus-pocus by which a 
knave pretends to have 
the power to make old 
tubes perform hke new 
ones. The secret of his 
black magic is to give the 
tube a h i g h-v o 1 1 a g e 
shock, which in some 
cases makes the tube be- 
have properly for an ad- 
ditional short period. 

As applied to types like 
the OlA, '99, '20. '22, and 
other thoriated filament 
types, the process, if 
properly handled, is fairly 
successful. However, the 
high voltage employed 
often results in a complete 
burnout of the filament. 
So-called a.c. tubes use 
different material for fil- 
aments and cathodes, and 
the "hot shot" may bring 
on many ills to tubes of 
this general class, al- 
though they may be made to give high 
readings on a brief test. 

Of course, meters don't lie — until they 
become the tools of racketeers. Then the 
meter needles merely point to the rack- 



eteer's cleverness and the customer's gul- 
libility. To complete the process of reju- 
venation the racketeer polished the exte- 
rior of the tube and placed it in a carton 
or container bearing the stamp of some 



Cr 



POPULAR MECHANICS 



837 



reliable manufacturer. The next step "was 
to market the tubes. They were sold di- 
rectly to some underground distributor or 
to a radio dealer. Then the stock was 
ready for Mr. Public. 

The dealer who advertises licensed and 
guaranteed radio tubes for sale at ten, fif- 
teen, and twenty-five cents, or even the 
full price, may or may not be aware that 
he is bluffing the public. But when a deal- 
er advertises that all old and weak tubes 
can be cured of static and "rheumatism" 
while you wait — for ten cents each — he 
knows that he is bluffing. 

The truth is this: Not a dealer in the 
United States can afford to sell first-class 
tubes at sixty to seventy per cent discount 
without taking a severe loss. 

Tube guarantees vary with the individ- 
ual manufacturer. However, as a rule, 
reputable manufacturers guarantee their 
products against defects in materials and 
workmanship. They then endeavor to al- 
low a reasonable period within which the 
tube can be returned for adjustment if it 
fails to give normal service, when not 
abused. While there is no arbitrary time 
limit for turning back defective tubes, or- 
dinarily they will not be replaced later 
than a year after manufacture. 

When the manufacturer's service sta- 
tion receives defective tubes, they are test- 
ed and replacement is made. The defective 
tubes are immediately crushed, to make 
them absolutely useless. How can Mr 
Public defeat the tube racketeer? When 
the time comes to buy new tubes for your, 
radio — do these three things. 




Collapsible Dry Gold Washer Which Is Capable 
Handling One and One-Half Tons of Dirt per Day 

minute. In this manner a ton and one-half 
of dirt can be handled in eight hours. In 
addition to the coarser tailings, the fine^^^^ 
ore, containing the "flower" gold, dropsj^ 
through the mesh and into the miner's pan. 
Fifty per cent profit is lost ordinarily by 
failure to recover this flower gold. 



LECTOR PLATE FOR AUTOS 
MAY CARRY ADVERTISING 

Metal plates with small reflector jewels'*vT^ 
'are being made in several shapes for at- 
Hachment to the automobile, as a means ofc— ^ 
^advertising, to designate membership 
*an automobile club or for some other pur- 
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Buy tubes made by a reputable manuA>iPOf • of the plates has a round glass 

»^ed reflector with embossed aluminum 

background and 



facturer 

Don't give away old tubes. If the dealer 
or service man doesn't break them up in 
your presence, break them up yourself. 

Patronize only reputable dealers and 
service men 



FOLDING DRY GOLD W 
SPEEDS PLACER MINING 

Placer gold mining can be speeded up 
by using a collapsible dry washer weigh- 
ing only seventeen pounds, and thus eas- 
ily carried to new diggings. The ore is 
dumped into a hopper and passes over a 
fine mesh screen which is vibrated by an 
eccentric gear at a rate of 125 times per 




red glass front on 
which the design(^^ 
le advertiser or^l!^ 
auto club em- ^ 
m is repro- 
ed. The de- 
s are made by 
silk screen' 



CNames and addresses of manufacturers 
and dealers in articles described, and any 
other details in our possession, will be fur- 
nished by our Bureau of Information up- 
on request, accompanied by postage. 
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New Television System Uses ^Magnetic Lens^ 
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Taking Picture with Special Tel- 
evision Camera, the Receiving 
Tube and Image as Received 



Television for the home 
has been brought a step 
nearer by the develop- 
ment of a system of send- 
ing and receiving pictures 
which eliminates me- 
chanical scanning. This 
system, devised by Philo 
T. Farnsworth, uses a 
"magnetic lens" instead 
of a mechanical scanner. 
This is made possible be- 
' cause an electronic image 
^ , can be bent magnetically 
> ' although an optical image 
cannot. This system in- 
eludes a taking camera 
c7 fitted with a lens and 
t what is known as a dis- 
sector multiplier tube .on 
the end of which the optical image is fo- 
cused. This image is transformed into an 
electron image which is in focus at two 
ends of the tube. At one end of the tube 
is a scanning aperture which allows one 
part of the electron image to pass out to 
an amplifier,'and then ^he radi^o'or wire. 
By means oi tVe magnetic lens or deflector 
coil, the electron image is moved up and 
down, the upward movement being more 
rapid than the downward motion. At the 
same time there is a rapid backward and 
forward movement. The receiving tube is 




»fitted with an electron gun which bom- 
b^ds a fluorescent screen at the end of 

. the tube. jDrdinarily the electronic impulses 
from the gUn would bombard one spot but 
the tube is fitted with deflection coils syn- 
chronized with those on the dissector tube 
in the camera. Thus the electron stream in 
the bombardment moves with the electron 
image in the receiving tube, the impulses 
actuating the deflecting coils being sent 
out between the electronic impulses car- 
rying the image. Broadcasting is over a 
band of from three to seven meters, thus 
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limiting the radius to 
about seventy-five miles 
and necessitating relay 
stations. By using a spe- 
cial motion-picture pro- 
jector and the dissector 
multiplier camera, movies 
can be transmitted by tel- 
evision with this system. 
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FOUR KINDS 
BURNED IN COMPACT 
ROOM HEATER 

Coal, wood, oil or gas 
can be burned in a com- 
pact heater shaped like a 
radio or refrigerator and 
intended for homes with- 
out central heating plants. 
Through the use of a pat- 
ented air duct, little heat 
is allowed to escape up 
the chimney and hence 
less fuel is required to 
heat a given area. Sec- 
ondary heat from the ash 
box and fire pot is direct- 
ed downward through 
the slanting sides of lou- 
ver openings to keep the 
floors warm. The stove is 
equipped with a large 
vapor tank for humidify- 
ing the air and also has 
.the door when 




Showing Powerful Oil-Well Magnet Supporting Combined Weight of 
Three Men; It Is Used for Recovering Tools from Bottom of Well 
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Compact and EfRcient Room Heater in Which Coal, 
AVood, Oil or Gas Can Re Used as Fuel 




MAGNET FISHES FOR TOOLS 
LOST IN OIL WELLS 

Among the most successful ways of fish- 
ing for tools lost at the bottom of an oil 
well a mile and a half deep is a powerful 
electric magnet which is lowered into the 
hole. When contact can be made, the 
magnet lifts them quickly to the surface. 
Broken bits, tubing catchers, spearheads, 
slips, bailer bottoms, and various other 
metal parts are lost in drilling or later op- 
erations and must be recovered or the hole 
deviated around them. The bigger the hole 
the larger the magnet that can be used 
with a consequent greater lifting power. 
Magnets are constructed from three and 
one-half to twenty-four inches in diam- 
eter. A nine-inch magnet has a lifting 
power of 1,500 pounds plate stock. The 
apparatus is installed in a truck on which 
is mounted the cable drum. Tools have 
been recovered from a depth of 8,250 fe^t. 
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Above, a Boatload of Survivors of ttte "Vestris" as 
They Neared Rescue Ship; Below, the "Vestris" Just 
Before She Went Down 



\ LTHOUGH the mystery surrounding 
^ the fire aboard the "Morro Castle," 
which caused the loss of 132 lives, may 
never be solved, greater safety at sea will 
he\oft.e^ofthV.r€s\ilts > 

Almost every developrnent towafCT^ite- 
ty at sea has been brought about by public 
opinion shocked into action by a terrible 
disaster. A century ago, when coastwise^^ 
and river traffic was practically our onlyy 
means of convenient transportation, boiler 
explosions, fires and other ship disasters 
were an almost weekly occurrence. As a 
result, the United States Steamboat In-^ 
spection Service was hurriedly organized^.' 
to inspect ships and during the next two"-!'* 
years not a single important mishap oc->j'* 
curred. ^ 
Immediately following the Civil War the^;;^ 
rapid development of the west caused a^ 
demand for greater speed. Engineers of-j^ _ 
river steamers tried to meet this demand 
by tying down their safety valves, and an 
epidemic of disastrous boiler explosions 
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followed. In 1871 the steamboat inspec- 
tors were given police powers and the 
dangerous practice was abandoned. 

On June 15, 1904, the "General Slocum" 
burned near New York with the loss of 
945 passengers, most of them children. 
The investigation showed the ship was a 
mere shell of highly combustible wood; 
that the mate was unlicensed; that many 
of the life preservers contained iron blocks 
to give them the required weight; that the 
captain made no effort to fight the fire or 
aid the passengers and that the crew had 
never been drilled in their duties in case 
of fire. 

Out of this disaster grew laws requir- 
ing construction less susceptible to rapid 
burning, the securing of lifeboats so they 
could be quickly launched and fire hose 
that would stand 100 pounds pressure per 
square inch and would not deteriorate be- 
tween inspections. The hose and couplings 
also had to be of uniform size, and the 
presence of defective hose on board was 



Above, the Hulk of the "Morro Castle" after the 
Fire Had Spent Its Fury; Below, Fire Doors Like 
This on the "Morro Castle" Were Not Used 
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plunged to the bottom two and one-half 
hours later. The discipline of crew and 
passengers was perfect. There was no 
panic, and the boats were filled almost ex- 
clusively with women and children and 
lowered without mishap. 

Believing her unsinkable, the owners 
had equipped the "Titanic" with only six- 
teen lifeboats, although she was designed 
to carry forty-eight — more than enough to 
save everybody aboard, and there was 
ample time to take oflf all hands if enough 



prohibited. Also life preservers 
for each person on board were re- 
quired. 

Near midnight of April 14, 1912, 
the "Titanic," then the world's 
largest ship, struck an iceberg in 
the north Atlantic on her maiden 
voyage. The sea was absolutely 
calm and the steamer "Calif or- 
nian" was within sight, yet out of 
2,201 persons aboard, 1,517 were 
drowned when the palatial liner 




Above, Inspecting Lifeboats and Gear on Liner; Below, Prop- 
erly Equipped Lifeboat and the "Titanic" Just Before Site 
Sailed on Her lll-Fated Voyage 
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equipment had been provided. The "Cah- 
fornian" could easily have proceeded to 
the "Titanie's" assistance, but the only 
wireless operator on that liner had retired 
fifteen minutes before the "Titanic" struck. 

The shock of this disaster so aroused 
public opinion that an international safety 
conference was called immediately, and 
from this have come many of the most 
sweeping reforms at sea. The international 
ice patrol was organized to patrol the 
north Atlantic during the ice season, re- 
porting the location of ice so that vessels 
could be routed safely. No ship has col- 
lided with an iceberg since the patrol was 
organized. 

Regulations were also passed requiring 
vessels to carry enough lifeboats to ac- 
commodate all on board. First-class pas- 
senger ships were required to carry wire- 
less and enough operators for a continuous 
watch, while all other ships carrying more 
than fifty persons on the high seas were 
required to carry radio and at least one 
operator. 

On November 12. 1928, the British ship, 
"Vestris," foundered 200 miles off the Vir- 
ginia coast with 325 persons aboard, and 
110 were lost. The day before a heavy 
gale, blowing from the east, caused the 
ship to list five degrees. When an ex- 
tremely heavy sea caused her to roll vio- 
lently some of the cargo shifted and a per- 
manent list of ten degrees was acquired. 
Finally, a heavy sea rolled her almost on 
her beam ends. Water was shipped through 
the scuppers and found its way to the 
bunkers, saturating the slack coal and 
causing a further list. Water now began 
pouring in through the ports faster than it 
could be pumped out, and the ship foun- 
dered nearly twenty-four hours after the 
list became apparent. Just a short time be- 
fore it sank a distress signal was sent. Only 

(Continued to page 138A) 



"MICRO MOVIE" PROJE 
FITS ANY MICROSCOPE 

Designed to fit any microscope, a new 
projector enables the amateur to produce 
"micro movies," showing living specimens 
on a screen. The object under the micro- 
scope is projected on a translucent screen 
through the aid of a powerful light and a 
condenser. The screen is between the pro- 
jector and the audience, enabling the op- 




Tracing Microscope Specimen on Paper with Aid of 
Projector Which Throws Image on Notebook 

erator to face his guests. The projector 
operates on 110-volt alternating current. 
By clipping a mounted mirror to the eye- 
piece tube of the microscope, the image is 
projected on paper or notebook so that it 
may be traced accurately. 
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TIGHTENER FOR RACKET STRINGS 
GIVES UNIFORM TENSION 

Uniform tension is given to all strings of 
a tennis racket by using a handy tightener 
for restringing work. It also eliminates 
distortion of the frame and the difficult 
hand pulling work. Tension can be ad- 
justed as desired and in xxse, it is only 




Tennis-String Tightener Which Gives Uniform Ten- 
sion to Strings without Distorting Frame 

necessary to observe a sight indicator to 
insure uniformity. The tightener is alu- 
id has-«nl^ two m9ying narts.^ 
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Gun'Train Guards Ends of Panama/ Canal 
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Mounted on a Train for Fast Transportation from the Atlantic to the Pacific Coast, Large-Caliber Guns 
Guard Both Ends of the Panama Canal; Drawings Show How Big Gun Is Mounted After Trip across 
Isthmus; Manned by 200 Men, the RiKes Fire from the Rails; Full Turn Permits All-Round Firing 
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Rolling Fort Crosses Isthmus in Two Hours 




Speeding from Coast to Coast. Slightly More Than Forty Miles, in Two Hours, the Fort Mounted on a 
Train Defies "Enemies" at Either End of the Panama Canal; Drawing Shows Some Essential Steps in 
Hurling Projectiles Weighing Nearly a Ton; the Gun-Train Has Been Tested in War-Came Maneuvers 
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and the mercury bekring the gold is placed 
in the hollow. The potato is then roasted 
and the mercury is driven off, leaving the 
gold. It is also possible to dissolve off the 
mercury by using nitric acid. 



RECEIVER CHUTE FOR PARCELS 
SERVES THE CUSTOMER 

Early closing hours in many lines of 
business are bringing a demand for some 
means of serving the customer before and 
after the working period. A parcel re- 
ceiver chute, to be installed in the front 
door, has been used with success in New 
Jersey and is being placed on the market. 
It is intended for tailor shops, cleaning and 
dyeing plants, laundries and similar 
^^laces. Parcels dropped into the chute 
opass through a double shutter that acts as 
^^a safety guard, preventing removal from 
the outside. The shutter also forces the 
parcel into a container inside the shop. 
The chute is equipped with a pencil on a 
chain and a pad on which the name and 



This Curved Glass Tube and a Flask of Mercury 
Make an Efficient Cold Recovery Plant 

GOLD RECOVERY PLANT MADE 
OF MERCURY AND TUBE 

Gold can be recovered from very low 
grade ore with the aid of a simple appa 
ratus which costs virtually nothing to as- 
semble and operate. This apparatus was 
devised b y Sanv ugl — — Gordon—^f the 
Academy of Natural Sciences, PhiladeL- 
phra, and consists of an ordinary glass lab- 
oratory funnel, a length of glass tubing 
and a small flask of mercury. The funnel 
is attached to the tubing by means of a 
rubber hose joint, the tubing being bent at 
the bottom with the aid of a gas flame. 
Mercury is poured into the bent portion 
and the ore is crushed and made into a 
mud or sludge by adding water. The tube 
is first filled with water after which the 
sludge is poured in. The sludge passes 
through the tube and bubbles through the 
mercury, the waste passing out the open 
end. The weight of the mercury is so 
great that it is not forced out of the tube 
by the column of water and the mercury 
retains whatever gold the sludge may con- 
tain. Recovering the gold from the mer- 
cury is as simple. A potato is hollowed out 




Left, Outside of Parcel Chute; Right, Inside View, 
Showing Receiver for Parcels 

address of the customer may be written, 
together with instructions for handling the 
parcel. The chute is electrically lighted. 



CNames and addresses of manufacturers 
of articles described in this magazine will 
be furnished by our Bureau of Informa- 
tion upon receipt of return postage. 



Cri 



Arche 



Water Pipe Spans Unstable Ground 




, During the construction 
of a water pipe line to 
Laus anne, Switzerlan d^ 
the contractors encoun- 
tered a serious problem cV~^ 
in a large area of unsta- ^ x 
lale ground. So shaky was ^ 
-the soil that a condui 
would have been sub 
^ected to the danger of 
breakage. Tunn^ing un 
;wier the area-twas imprac- 
tical, due to the great 
depth of the soil. A 
birched pipe, extending 
high above the unstable ^ 
area and capable of 
water pressure of 17,00 
ounds per square inch, 
olved the problem. 
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STUMP BURN 
; FORCED DRAFT 

^ Clearing land of trees 
for cultivation is facili- 

• tated with the aid of»^ 

• forced-draft stump burn- 
er consisting essentially 
of an electric motor or 
small gasoline engine 
driving a centrifugal fan 

, • in a housing. Through the 
.. outer circumference of 

the housing project 

twelve nozzles to which 
' ' pieces of rubber hose are attached. To the 

end of each piece of hose a four-foot 
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Showing Great Archtd Pipe That Carries Water over Shaky Soil in Swit- 
zerland; Compare Its Height to That of Men in Photo 



length of gas pipe is fastened. To start a 
'roaring fire in a stump, auger holesi.are 
bored around the base, all angling toward ' 
the middle. Crankcase oil and gasoline are 
poured into each hofc and this is ignited.*. ' 
' Then the end of the'^as pipe is inserted int^ 
the hole and the blast of air causes the oil '' • 
to burn rapidly. Sottn the oil in each hole 
is burned but by fRat time each of the ' 
pipes is red hot and tne stump is afire and. '' 
burning toward the. center. As the fires . * 
from the various angles unite, natural .>j 
draft is provided "Snd the forced-draft 
equipment can be '"jnoved to the. next , 
stump. The forced draft ftdVial*) ):^ ap- ' . 
plied to any large roots which remain after 
a stump is burned to the ground as the 

Using a Forced-DrafUBuAier to Destroy Stumps JtUrne^wiU also destroy ^em. 
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"Mercy Flights*^ Save Lives in the Far North 




Above, Primitive and Modern 
Means of Travel in Far North; 
Below, Pilot Dressed for Mercy 
Fligfit and Patient Being Taken 
from Plane after Sucfi a Trip 



Airplanes are being used more and more 
to save lives in the far north where other 
means of transportation are often too slow 
or impossible entirely during the winter 
months. Calls for aid in transporting the 
sick to doctors and hospitals are received 
by radio from outlying places and if a 
plane and pilot are available, they never 
go unheeded. Most of these "mercy flights" 
are exactly that and nothing more. The 
flights are made to save lives without any 
consideration of pay for the service. In 
one particularly bad section, all planes but 
one are withdrawn from service each fall. 
This one is left for no other reason than 
to aid the sick and needy. Throughout the 



winter, the pilot and mechanic sit in their'^NTj 
lonely shack awaiting the crackle of the 
radio to send them on another trip. 



ITKIC LIGHTS ON UNIFORMS 
ADD BRILLIANCE TO PARADE 

The 121 st field artil lery band^ uses red, 
white'Snd blue electric lights to add to the 
pageantry of its night parades. Each bands- 
man has a red light on his right foot, a 
blue one on the left and a white light in 
his cap, current being supplied by small 
batteries attached to the belt. Separate 
lights illuminate the bass drum and the a 
drum major's batpn. , ^ W OJsKtuJi' 
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One of Farm Homes for 
Which Plans Are Available 
and Bathroom, Before and 
, «^ .• ' : ^fter Modernization 
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T TNCLE SAM considers that the home 
builder is a preferred risk, for he's 
willing to gamble that he'll pay back any 
money he borrows to build that dream 
house, or to brighten up the one he al- 
ready has. 

Uncle Sam isn't going into the banking 
business. He won't lend you a cent. But 
he is going to loosen the purse strings of 
the bankers by telling them that if you 
don't make your payments he will; and in 
return for this guaranty, the bankers must 
treat you as a good risk and let you have 
the money at a low rate of interest, and 
give you plenty of time 
to pay it back. 

The Federal Housing 
Administration, one of 
the newest of the New 
Deal bureaus, already has 
a plan working to finance 
owners in repairing and 
modernizing their prop- 
erty, and loans of $100 to 
$2,000 are now available 
for that purpose. By the 
first of the year the hous- 
ing administration ex- 
pects to have the ma- 
chinery in operation for 
granting loans up to $16,- 
000, repayable in monthly 
installments over a pe- 
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House Plan, Courtesy 

riod of twenty years,. 
The money now avar 
maintenance 

roofing, plastering and papering: or alter- 
ations to increase the value of the property 
may be made. Wall board, paint and new 
windows may provide a needed extra room 
in the attic or basement, the bathroom may 
be modernized, the plumbing and heating 
may be brought up to date, and 
air conditioning or ventilating 
fans may be installed. The porch 
may be enclosed or an extra wing 
added to the house. 

Rural as well as urban property 
may be improved under this 
finance plan. In addition to the 
usual repairs around the house, 
modern water and lighting sys- 
tems may be installed, poultry 
houses and barns may be lighted, 
a silo can be built, and new fences 
erected or the old ones repaired. 
Business property may also be 
brightened up. A new front, pro- 
viding greater window display 
space and a more attractive en- 
trance, would draw new custom- 
ers to a store or increase its rent- 
ability. Torn awnings and obso- 
lete lighting fixtures also can be 
replaced. 

These suggestions offer only a 



Above, a Three- 
Room Bungalow 
Which Can Be Built 
for About $t,SOO; 
Below, Home as It 
Appeared Before 
and After It Was 
Remodeled 
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property or has a "re- 
pairing lease" with at 
least fifty years to run, 
that his mortgage, if 
any, is in good standing, 
and that there are no 
past due taxes or liens 
on the property. He 
must promise to use the 
proceeds of the loan 
solely for property im- 
provement. No co- 
signers or endorsers are 
required, except that if 
the individual is mar- 
ried the signature of 
the husband or wife 




Before and After 
for Wfiich 



bare outline of what may 
be done. The plan was 
designed to liclp owners 
make any repairs or al- 
terations that will im- 
prove any existing build- 
ing. Structures in slum 
areas are barred, for an- 
other government agency 
is working on slum erad- 
ication. Any property 
owner with a regular in- 
come from any source is 
eligible for a loan to make 
these improvements. He 
may apply at any bank, 
finance company or building and loan as- 
sociation approved by the housing admin- 
istration, or to a contractor or building 
supply dealer. 

Loans are repayable in any number of 
monthly installments from one to three 
years. The annual income of the borrower 
must be at least five times the annual pay- 
ments on the note; thus, a person with an 
income of $2,500 a year could borrow not 
more than $1,500, for the annual payments 
on that amount would be $500 — one fifth 
his income. The only security required is 
an adequate income and a good credit 
standing in the community. The applicant 
mu^t give assurance that he o\yns the 
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Pictures of Typical Modernization Project for a Shop 
Loans of from if 100 to $2,000 May Be Obtained 

must be obtained. The lending agency is 
not permitted to charge more than five per 
cent interest, and no extra charges are 
permitted except a small fine in case of 
overdue payments. 

There are no restrictions on the rights 
of the owner to use such materials and 
employ such methods of construction as he 
may desire, providing they meet the ap- 
proval of the lending agency and pass the 
local fire and building laws. The owner 
may employ any contractor or labor he 
sees fit, or may do the work himself. 

The procedure for borrowing money for 
new construction promises to be equally 
(Continued to page 124A) 
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Canopy over Highway Tunnel Entrance Which Diffuses Light and Enables Motorist to Accustom Him- 
self Gradually to Change of Illumination; Insert Shows Canopy Section and Its Shadow 



Temporary blindness experienced by 
automobile drivers entering tunnels from 
the bright sunlight will be prevented by^ 
light transition structures at entrances of, 
the Bro adway low-level* .tunnel bapk oL- 
O akland,' U alif. Extending ZUO leet from 
th^ tunnel mouth like an immense canopy, 
the structure will be suspended from over^i 
head trusses to span the four-lane road-'- 
way. It consists of five-inch aluminum 
strips or vanes, some to run north and 
south and others east and west. One set . 
will break the rays of the morning and'., 
afternoon sun and the other will prevent 
noonday glare from reaching the motorist's 
eyes. Vanes are spaced in accordance with 
the results of hundreds of solar observa- ' 
tions. Based on a traffic speed of forty-' 
five miles per hour, the structure extends- 
far enough down the roadway to allow the • 
driver's eyes to become accustomed to the . 
lighting within the tunnel, resulting in 
safer operation of the car at normal speed. 



It was found drivers were blinded tem- 
porarily if the change from daylight to ar- 
tificial illumiftatioir carhe tod suddenly. 
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ON-POWER LOUD SPEAKER 



LOUDER THAN THUNDER 

Magnification of the human voice one' 
million times is accomplished by a new 
loud speaker. At full power, the device 
hurls sound into the air with the force of 
a fifty-pound hammer. Over flat terr&in, 
in still air, it can project intelligible speech 
a distance of several miles. It can make 
the voice louder than a clap of thunder or. 
about 1,000 times louder than the roar at. 
the foot of Niagara Falls. The horn is' 
made of cast aluminum and can be pointed, 
in any direction. The system is controlled 
entirely by a single push button. The loud, 
speaker, used for the first time at the in- 
ternational yacht jaces, was designed by 
engineers of the Western Electri c compan y^ 
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juices. The caps contain- 
ing tin plate valve seats 
are th^li 

sealed merely by break- 
ing the vacuum. As a 
secondary precaution, a 
spot of solder is applied 
to the opening in the 
crown to prevent any fil- 
tration of air. 

T) 11 if 

POWE^ OF GASOLINE 
MOTOR INCREASED 
BY BACK PRESSURE 

Gasoline engines have 
not been very efficient 
because they have been 
able to utilize only part 
of the power developed. 
The explosion of gases in 
the cylinder gave a push 
to the piston but the re- 
action from this push as 
the piston came back was 
wasted energy. Now a 
German inventor has 
produced a gasoline mo- 
tor which he claims uti- 
lizes this back pressure 
and which he says is just 
twice as efficient as the 
ordinary type of engine. 
It is claimed this type of engine will not 
only cut fuel consumption in half when 
used in automobiles, but is an ideal motor 

ht per horsepower 




This Chair, Twenty-Five Feet High, Fourteen Feet Wide and Twelve Feet 
Deep, Helps to Advertise a Florida Furniture Store 



GIANT CHAIR ON STORE ROOF 



BUSI 






iigh, j 


'ourteen 



feet 



wide and twelve feet deep, a giant chair 
* atop a Flori da furniture -storg helps to ad- 
JY»:vertise the business. The chair, an au 
^thentic reproduction of an early America 
ladder-back chair, is of solid cypress. 





BOTTLES SEALED IN VACUUM 
KEEP FRUIT JUICE FRESH 

To conserve the i](EmSralnavor, aromaCl 
js^-»and color of fruit juices indefinitely, one 
^ manufacturer^employs a vacuum packii 
process apd^als the bottles by means of 
► caps containing valves in order to retain^ 
th^/^cuum. The bottles of fruit are placed 
a vacuum chamber and heated after 
Avhich the air is removed with an ordinary ' 

vacuum pump, a rather high vacuum being,^___jmotor is increased because of the greater 
obtained wrriiout dr awi ng off thej fruit power derived from the fuel carried. 



This Gasoline Engine, Developed in Germany, Uti- 
lizes Back Pressure to Increase Its Efficiency 

[is halved and the cruising radius of such a 
jmotor is increase 
power derived frc 
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Dynamite "Earthquakes'^ Aid Study of Earth 



4y 

Miniature earthquakes, 
^ created by setting off 
small charges of dyna- 
^ mite, are helping scien- 
^ tists study deep-lying 
rock structures of the 
\ earth. Sensitive instru- 
Vv3kents record the "earth- 
> quakes." By studying the 
effects of these explosions 
' it is possible to locate ac- 




Truck and Recording instruments Used to Reveal 
Underground Secrets with Aid of Explosives 

live bait attached to the hook. The line is 
adjusted for the proper depth for the fish- 
ing grounds. When a fish takes the bait, 
the slight pull releases the line from a 
bobbin, causing the flag to spring into up- 
right position to signal the strike. After 
the fish is removed, the apparatus may be 
instantly reset by pushing the flag back to 
horizontal position and attaching a new 
bait. For night fishing, a small electric 
flash la^iip i]fiay be pi^acli^ as ^ signal. 



irately underlying strata of rock as deep 
as 40,000 feet below the surface. The ap- 
paratus also is used to locate earthquake 
faults, to study the velocity with which 
earth tremors are propagated, to locate oil 
shale and to measure the depth of alluvial 

t deposits. Dynamite charges vary from one 
fo forty iDounds. The explosive and record- 
ing instruments are carried on a special 
truck outfitted by scientist s of the Calif or- 
nia Institute of Technology! 

,E F0R 



HANDY TACKLE F^R ICE FISftiNG 
IS EASY TO ASSEMBLE 

So compact that it can be carried in a 
pocket or a basket, handy tackle for the 
ice fisherman is available. The equipment 
consists of a tip-up machine constructed 
like a small saw-horse about two feet long, 
fitted with a flag and the usual fishing line. 
It is placed ovar a hole in the i^ with 




Tackle for Ice Fisfting Equipped witfi a Small Flag 
Wtiich Springs U pright to Signal a Strifee j 
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This Newspaper Photog- 
rapher Is Using a Cam- 
era Which Takes Photos 
ik Color, One of the Lat- 
est Developments in This 
Field; Below, the News 
Photographer Must also 
Be a Sleuth ; This Cam- 
eraman Is Shooting Down 
on His Subject from the^ 
Roof of a Building 




all occupations today, that of news- 
paper photographer is perhaps the 
most adventurous. That picture in your 
daily newspaper of a wounded gangster in 
a hospital cot was probably obtained by 
skillful sleuthing as well as actual nerve. 
That picture of a riot or strike was prob- 
ably taken at the risk of the photographer's 
life. Nerve and lots of it, combined with 
detective ability and a thorough knowl- 



856 



. ••. «r ¥• 
edge of photography are the necessary 
qualifications of the modern newspaper 
photographer. 

"Shoot it anyways"! is the laconic an- 
swer which the assignment editor gives 
when occasionally a news photographer 
reports it is impossible to get a picture. 
And, in spite of the apparent impossibility, 
the photographer generally does "shoot 
the picture anyways." 
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ANYWAYS 




Above, Making Courtroom Picture with Small Cam- 
era Concealed in Hat, and Shooting from a Car; 
Right, Risking His Neck for a Good Picture 

It is 4:30 o'clock on a rainy, misty morn- 
ing. Sitting at the assignment desk in the 
offices of International News Photos, one 
of the great newspaper photographic syn- 
dicates, the night photo editor is easing up 
at the end of his trick. Suddenly the bell 
on one of the automatic typewriters rings 
insistently. It is a "flash"! Somewhere a 
big news story is breaking! 

Pulling the typed sheet out of the ma- 
chine the photo editor reads at a glance, 
"Morro Castle sending SOS eight miles 



east of Asbury Park. Fire," He looks out 
the window. Rain and mist, a terrible 
morning for flying. Then he telephones 
the home of Caveo Sileo, day assignment 
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above the mist. In twenty- five 
minutes he has passed Sandy Hook 
and is on a hne with Asbury Park. 
Losing altitude he finds the fog 
has almost disappeared. It is still 
raining hard, but Baron has little 
difficulty locating the smoke of the 
b laming "Morro Castle." Seven 
minutes later, the ship is being 
circled at a low altitude while 
Baron makes a photographic rec- 
ord of the harrowing disaster. 

Picture after picture is taken, 
while Gulick circles and calls out 
the time every few minutes. Final- 
ly he announces "8:30." That is 
the deadline. There is a mail plane 
going west at 10:45. The evening 
newspapers must be on the street 
at 11:30 a.m. At 11:45 the London 
office of the news syndicate must 



rntcrnatloiiiil News Photo 
Above, 'Bwming of theJlM»ffo Castle," a Scoop for 
tfie PhotograpKer WftoTook the Picture; Rigixt, 
News Cameraman Starting on Assignment and Scene 
at Le Bourget When Lindbergh Landed 

editor. Quickly Sileo calls MaclK^ 
A. Baron, his aerial photographer. »^ ^ 
Then Bill Gulick, ace newspaper 
camera pilot. Both men are or- 
dered to the North Beach airporV^ 
Gulick pauses long enough to«^ 
phone his mechanic at the field. 
When they arrive the machine is 
warmed up and on the line. 

It is nearly six o'clock and the 
fog has not lifted. It is raining 
heavily. Baron has his aerial cam- 
era and a smaller one equipped 
with special hypersensitive plates 
which may cut through the fog. 
They climb into the big amphibian 
followed by the two mechanics. 
Sileo's orders were to get those 
pictures and get them quick. They 
must be in London, Paris, Berlin and in 
the newspapers of America that very after- 
noon! Gulick guides the plane down the 
East river. He gains altitude, trying to rise 




have the pictures for distribution through- 
out England and for re-wiring to the Con- 
tinent. Newspapers and the air mail must 
go on schedule. And so the plane heads 



Cri 



& * 



POPULAR MECHANICS 



859 



ffDig plane ^axis 



Tennis Ball Server Which 
Enables Player to Practice 
without a Partner 



ROBOT SERVES TENNIS BALLS 
FOR PLAYER TO STRIKE 



for the airport. At 8:58 the 
up to the hangars. Baron makes tor a 
phone. He says but two words, "Got 
them"! A fast car is waiting. In fifteej 
minutes he is in his office and his plates^ 
are in the darkroom. 

The seconds tick on. It is 9:20 and pa»,Tj 
pers are demanding the pictures. The first 
wet prints come from the darkroom. Baron ^ 
has done a good job. The prints must be V' 
sent by motorcycle to the local papers, v 
They'll be in the hands of readers by ll:3ft:::vO 
a.m. Some must be wired to London, some ^ 
to San Francisco and some must catch the 
mail plane for Chicago. Allowing for the 
difference in time, San Francisco readers 
will be seeing the pictures a little ovel 
four hours after the SOS was sent! 

Contrary to the impression created by 
fiction writers, the newspaper phologra-' 
phers do not resort to unfair tactics in 
beating their rivals. 

"The era of breaking the other fellow's 
plates passed out about twenty years ago" 
states Thomas Flanagan, chief photogra- 
pher for the Sunday (N.Y.) Mirror. "Th^ Sixty balls are served 
only way to get a scoop these days is tq^ j^^bhoiucally byatgii»is^ot which 
get a better picture than the other fellow ;;N^gig cuti, slices anddrives over a net for 
or get it before he does— and you can be ^j^g player who wants to improve his 
sure that he'll get it eventually. Once in a -^stroke. The balls are hit back by the 
while a photographer gets a better picture ^^^^^ ^^^-^ ^^e machine is empty, 
by trickery. But he 11 get an exclusive pic- ^yf\ 
ture only by sleuthing as cleverly as a^P) I J. 
headquarters detective." \y ' 'DEFR 

The most famous example of "shooting 
it anyways" was the picture of the execu- 
tion of Ruth Snyder by a daring Daily 
News photographer who attended the ex- 
ecution at Sing Sing with a small camera 
with a powerful lens strapped to his leg 
and the release cable running up the 
trouser leg to his pocket. This picture^ 
which shocked the world, was a photo- ^ 
graphic scoop. ^ 
Curiously enough it is not the daring^ 
flight, the threatening gunman or the other ^ 
kindred perils which make it most difficult ^ 
for the news photographer but the crowd ^ 
or riot picture. Every riot and crowd scene^,^ 
worthy of a news picture generally results 
in the smashing of at least one expensive « 
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OSTER WITH TIMING UNIT 
FITS ANY REFRIGERATOR 



Automatic defrosting of any electric re- 
frigerator is accomplished by a defrosting 
device consisting of a self-starting syn^ 
chronous motor, clock and a relay whicJi*' 

interrupts the 
flow of current in 
to the refrigerator 
motor. This inter- 
ruption of curren^^ 
adjustable to the 
size of the refrig- 
^ . erator, is long 

^ enough to 'permit 

complete'defrost- 
ing without melt- 
>^ ing ice cubes or 

camera. <*^raising tlje temperature of the refrigerator 

The news photographer literally must , more than four degrees. The defroster 
"think on his feet." Only half of his job is^ works a pre-determined period of several 
to get pictures. The other half is to get ^ hours. Defrosting is accomplished without 
(Continued to page 118A) ^ leavjmg the^efrigerato|^o(jir/ope 
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^ Big Power 
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'ower Plmt on Truck Dri 



Drills Oil Wells 




prising thin metal strips 
of dissimilar metals. Each 
strip is but one one- 
hundred-thousandth of a 
centimeter thick and is 
mounted on cellulose ac- 
etate films of the same 
thickness. Together film 
and strip are set on a thin 
mica frame. The ampli- 
fier used to "step up" the 
tiny electrical current 
generated at the junction 






Top, Giant Power Plant in Operation ; Right, Drill- 
ing Equipment Driven by the Plant 

Developing 250 horsepower and so com 
ct that it can be moved quickly, a new 
power plant mounted on a truck is de- 
signed for drilling oil wells, water wells 
lifting or pulling large loads and other 
heavy duties in farming areas. The plant 
-tiuHM^lLi 6t*ii iLO m otors, of 125 horsepower^, 
each, one under the hood of the truck andj; 
the other on the truck bed. A sp^CtaTgear 
synchronizes the motors. Either one or 
both can furnish the power. Should a 
breakdown in the truck motor occur on a 
cross-country trip, a small lever adjust- 
ment adapts the other motor to continue 
the journey. All chains, bearings and gears 
for the plant may be obtained at any farm 
implement supply store. Also mounted on 
. the bed of the truck and powered by either . 
or both motors is a larg^jjWciliiiL.£iUivp, an 
electric generator for^vCf^rk lights, a spool £ . i . j- • i i. • c ^ i u 
of wire line a d hoistin bLock 0 ° dissimilar strips of metal by the 

1 / / / K<kJ^ ^ /tXJLpS^, • heat of sound is capable of responding to 
. 1 <j |i A /> one one-hundred-millionth of a volt. The 

\\\^ JIEAT MADE BY NOISE* \: strips are so deHcate that they do not dis- 

Sbund waves traveling through the aii' . - turb the sound field they are measuring 
produce heat, and scientists of the Massa-/" the apparatus is so sensitive that it is 
chuset ts Instit ute of Techni^Qgy,have de-' capable not only of recording the minute 
velljp^ a sound thWmometer to measure - variations in temperature produced by 
the alternating temperatures made by. sound waves but of recording these varia- 
these waves. This thermometer is essen- - tions when they are occurring many thou- 
tially a_very delicate thermocouple copi- sands of time^ each second. 

, j6 <i^UtJ^lc,ajXS^^ fl^V^V 



POPULAR M5;C^AliII(^_S (3vflUv*ift'L^ 



Hid! 



Don't Give Up Ship Whenyot^r^Boc^ 



ing with the boat is the surest 
way of saving your life. A wood- 
en boat will not sink, even if wa- 
terlogged, as these pictures show. 
In fact a swamped boat can still 
be rowed and will support several 
persons clinging to its sides. And 
rowing a swamped boat is often 
much safer than attempting a long 
swim to land. When capsizing oc- •* 
curs, non-swimmers should main- 
tain a hold on the craft and climb jf 
to the upper portion as it goes^ * 
over. Never jump away from an.-' 




What is the surest way of saving your- 
self when your boat upsets? Most persons 
instinctively strike out for shore, believ- 
ing it hopeless to try to right the craft or 
stay with it. But if it is a wooden boat, 
and if you are very far from shore or if 



overturning boat if you can't swim. When 
the craft is righted, it can be reboarded if 
two persons take positions at opposite 
ends and on opposite sides. Climb aboard 
one at a time while a companion keeps the 
end you are boarding from going under. 
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ig Steel Rail Weighed One Foot At a Time 




How to weigh and measure a heavy 
steel rail without adequate equipment is 
the problem which an engineer solved in 
unusual fashion while working on a rail- 
road. The rail was supposed to be about 
thirty feet long and weigh about 400 
pounds. The engineer's only tools for de- 
termining the correctness of these figures 
were a two-foot rule and a pair of balance 
scales capable of weighing only twenty- 
five pounds at a time. First, the engineer 



measured the rail with the rule, finding it 
exactly thirty feet long. Then the exact 
center was found and marked. Next the 
rail was laid across the sharp edge of a 
fence rail so the exact center of the rail 
rested on the edge of the wooden bar. At 
that point, the rail balanced perfectly, 
proving the rail was of equal thickness and 
weight throughout its length. Then the 
rail was moved six inches to the right, giv- 
ing a length of fifteen and one-half feet 
on the right side of the fence and fourteen 
and one-half feet on the left. Six inches 
from the end of the longer section, the 
engineer tied a small cord and to this cord 
he attached the scales. Upon testing, he 
found it took exactly thirteen and one- 
half pounds to bring the rail into balance, 
thus showing the rail weighed thirteen and 
one-half pounds per foot. Multiplying this 
weight per pound by the length, thirty 
feet, the engineer found the total weight 
was 405 pounds. 



'UaLAR 

Flow o/ Air Made Visible /or Streamline 



POPUaLAR ]^E^CHAN^ 




Flow of air currents 
around model airplanes, 
automobiles, trains and 
other construction has 
been made visible. A 
smoke screen, forced at 
high pressure over the 
object under test, is used 
in producing the visible 
air flow. Tests indicate 
that the more streamlined 
an object, the smoother 
the air currents flow over 
it, resulting in increased 
speed because of reduced 
wind resistance. 



^ELOPED 



CATTLE DEVI 

FOR NORTH ARE 
PART BUFFALO 




Farmers of the far north 
are looking forward to 
the day when they can' have fresh milk 
and fresh meat during the winter from 
cattle which, if necessary, can forage on 
the ranges even in the coldest weather. 
The Cajiadian government has started to 
develop a new strain of cattle hardy 
enough for the northern settlements and 



By Using Smoke in the Air Current, as Shown Above, the Effects of 
Streamlining Are Made Visible in Testing Models in the Laboratory 
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Arm press, vise 



The Cattalo, Developed to Stand the Far Northern 
Winters by Crossing Buffalo and Domestic Cattle 

farms. The buffalo has been crossed with 
domestic cattle to produce this strain and 
the resulting animals are known as "cat- 



talo." There are about thirty cattalo now 
in existence. The cross between buffalo 
sire and domestic cow resulted in too many 
deaths, and now the experiment is pro- 
ceeding with the buffalo mating with the 
yak, and the resultant offspring mating - 
with domestic cattle. 

ilf' 

HANDY VISE FOR DRH^L PRESS 
IS BUI^r-IJJ ^^5ALL 

No/^ 
piece of work in a 
built-in parallels. 
This vise can be 
used from three 
sides and V- 
grooves hold the 
work straight at 
all times, making 
it a simple matter 
to drill accurate 
holes in a round 
shaft. There are 
three sizes, weigh- 
ing ten, twenty and thirty-four pounds re- 
spectively. 

CTen years ago the average motorist spent 
$79.30 annually for tires; now, because of 
improvements, the average is $14.85. 
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electrolytic action. It is made in large di- 
ameters and long lengths and is used for 
water transmission and handling corrosive 
liquids and gases. 



portable Gasoline Filling Station Which Can Be 
Moved by Truck or Rail to a New Location 

PORTABLE SERVICE STATIONS 
SAVE IN CHANGING SITES ' 

Portable gasoline filling stations have 
been designed to save the oil company's in- 
vestment when any location loses its value 
through changes in road routing. Weigh- 
ing about five tons and built compactly for 
easy shipment on truck or freight car, the 
portable station contains air compressor 
vmit, tire racks, tool racks, desks, stove and 
rest rooms. The structure is insulated 
against heat and cold by rock wool placed 
w'thin the steel walls. 



^^CONCRETE AND ASBESTOS PIPE 
^ TAKES JgLACB' OF METAL 



Pipe ^^de"of asKestoTand cement, com- 
bined under pressure into a homogeneous 
structure of extreme density, is replacing 
metal pipe for certain industrial purposes. 
The non-metal pipe is chemically inert 
and immune to the action of ordinary soil 
cids and ^Ikalies and is unaffectedly 




'LONG POLE TAPS PHONE LINE 
WHEN TRAIN STALLS 

Train crews on railroad branch lines in 
remote sections are sometimes equipped 
with a long collapsible bamboo pole whidiiJ 
enables the crew to establish contact with^ 
division dispatching headquarters in case\^ 
of engine failure or other emergency. The^^^K. 
pole has a "Y" prong at one end by means- 
of which contact is made with an open 
railroad telephone line. When such con- 
tact is established, the conductor is able 
to talk with his dispatcher through a re-Kj 
ceiver and transmitter at the lower end of^ 
the pole, a wire extending from the tele-^ 
phone set to the prong at the top. This 
method of communication advises the dis- 
patcher immediately of the location of the 
train and the nature of the trouble. 





Using Collapsible Pole and Telephone to Establish 
Connection with Railroad Division Offices 
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Radio Artists Guided by Numbered Carpet 



Numbered carpets are 
being used in radio broad- 
cast stations to designate 
the positions of singers, 
chorus and orchestras. 
The carpets are marked 
ofT in numbered squares 
during rehearsals, with 
corresponding numbers 
appearing on the script of 
each performer. Thus, 
each artist knows where 
to stand before the mi- 
crophone for best results. 

REFRIGERATED VAN 
IS COOLED BY FUEL 
THAT RUNS MOTOR 

Refrigerated by the 
same fuel that runs the 
motor, a two-ton truck 
has been tested under or- 
dinary operating condi- 
tions in Detroit with sat- 
isfactory results. A new 
fuel called P^trixgaSi 
which is canned as a liq- 
uid at a pressure of 135 
pounds in two cylinders 
containing about twenty-three gallons 
each, is the/secret of the fuel-cooling sys- 
tem. This fuel is converted from a liquid 
under presjkdre to a gas, resulting in heat 
absorption/and refrigeration of the truck 





This Truck Is Cooled in the Process of Converting 
Its Motor Fuel from a Liquid to a Gas 

body, as it passes to the motor. When it 
reaches the mixing valve and goes into the 
intake manifold, t^e fuel has become ^ dry 



© Fox Photos L'>^--^--^C<rV<_- 

Numbered Carpet in Radio Broadcasting Studio Which Designates the 
Positions Each of the Artists and Musicians Must Occupy 



gas that runs the motor at high efficiency. 
The elimination of crankcase lubricating 
oil dilution is claimed, resulting in a large 
saving on oil. The fuel is marketed at ap- 
proximately the same price, on a per- 
formance basis, as regular gasoline, but it 
has the added advantage of serving both 
as fuel and refrigerant. Having an ex- 
tremely high octane rating, it can be used 
on high-compression motors. Combustion 
is almost perfect even in motors of ordi- 
nary compression. In tests with the two- 
ton truck, temperatures in the truck body 
were held below fifty degrees while outf 
side temperatures ranged as high as nine-^ 
ty-four degrees. The system is said to be 
adaptable for use in air conditioning of 
buses and railway trains using internal 
combustion engines. Engineers believe that 
it may be a step toward cooling the in- 
terior of passenger automobiles. 



COne-fifth of all homes in the United 
States are without kitchen sinks. 
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Echo Vaults Add to Acoustics of Radio Studio 





Pipes Carrying Sound to Echo 
Vault, a Diagram of Plan and 
Microphone in One of Vaults 
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Man-made echoes 
simulating anything 
from a poHtical conven- 
tion to a battle scene in 
open country can now be produced in any 
of the studios of the National Broadcast- 
ing^company in Radio Cily, N. Y., through^ 
the use of echo vaults. By this method the 
output of a studio fifteen by twenty feet in 
size can be transformed to the acoustic 
proportions of a big auditorium. The 
change can be accomplished by merely 
turning a dial which has the effect of 
transforming the studio with its sound- 
deadened walls into a great acoustic cham- 
ber. The idea involves the use of three 
echo chambers of average room-size pro- 
portions located some distance from the 
studios. When it is desired to simulate a 
broadcast with echoes or reverberations, 
the program from the studio is picked up 



by the microphones in the usual way. This 
sound is then made to travel to three loud- 
speaking units located near any vault. At- 
tached to the loud-speaking units are 
three pipes of varying lengths, all lined 
with cement. Attached to the other end of 
these pipes are three long trumpet-like 
horns mounted in the walls of the echo 
chambers. The original sound passing 
through these pipes is obstructed by their 
unusual length and encounters resistance 
caused by their cement 
linings, making a lag in 
the sound when it is 
emitted from the trump- 
e't hoi*ns in the vault. 
Here the tile and con- 
crete walls, floor and 
ceiling make the waves 
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bounce and these reverberations ar^ picked 
up by two microphones 'in th^ vault and 
conveyed to the regula:^'()^^sn{ritj^^ y'^^^^ 
they are broadcast. i » \ 

Magnetic Plug for Oil Drain Attracts Metal Particles 

^ ^ ^ji^^^i/J^^ ^ Small particles of metal cut or worn 

from working parts of the automobile en- 
gine or gears are trapped by a magnetic 
plug made in sizes to fit the drain of crank- 
case, transmission and differential. The 
plug, with magnetized core, catches the 
free metal as it circulates in oil and grease, 
holding it until the service man wipes the 
mass of particles from the plug. Then the 
cleaned plug is screwed back in place to 
perform the same service repeatedly. 

t-*^♦s■i . 

. . ' ■ 
•••■■« t.j- - > ■»' *y .-.r fi'^^ * 




Three Magnetic Drain Plugs with Metal Particles 
Trapped from Oil During Long Run 
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Fort o/ Four 

Nations 



/^LD Fort Niagara, unique 
among the famous forts of 
the world as the cosmopolitan 
product of four great nations and 
veteran of three wars has been 
rebuilt. It stands today atop the 
lofty triangular bluff below which 
the Niagara river flows into Lake 
Ontario, the result of seven years' 
research through the archives of 
four governments — French, Eng- 
lish, Canadian and the United 
States— and seven years of recon- 
structive work. 

The fort, restored by the Old 
Fort Niagara Association at a cost 
of $500,000 is unique in many re- 
spects. Its main structure, the old 
French castle, built in 1726, is the 
oldest building west of the Hud- 
son river. Old Fort Niagara is the 
only regular United States Army 
post to fly at all times the flags of 
three nations: the triple fleur de lis 
of the France of King Louis XIV, 
the double-crossed Union Jack of 
the England of King George II. 
and the fifteen-starred and fifteen- 
barred flag of the United States of 
George Washington. 




The Hot-Shot Oven at Which Fanny Doyle Worked during the 
War of 1812 and One of the British Blockhouses Forming Part 
of Fort Niagara 
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The site of sanguinary conflicts inter- 
mittently fought for nearly two centuries, 
a veteran of the French and Indian wars, 
the American Revolution and the War of 
1812, the fort for 118 years past has stood 
as a symbol of peace along the Canadian- 
American frontier. The French built the 
old castle, the drawbridge, gate house, 
powder magazine and barracks. The Brit- 
ish added the bake-house and two block- 
houses and the United States built the 
hot-shot oven and laid the brickwork sur- 
rounding the casement. It was decided to 
restore each structure to its own period. 

From aging military engineering files of 
the French, English, 
Canadian and Unit- 
ed States govern- 
ments were secured 
copies of the orig- 
inal architectural 
drawings, plans and 
specifications of the 
various buildings. 
Then architects, an- 
tiquarians and his- 
torians pored over 
the assembled plans 
and drawings to be 
sure that the recon- 
structed fort would 
be authentic. 

Most historic of 







Drawbridge and Gate House at Entrance to Fort, a Corner of tf\e Kitcft- 
en and a View of tf\e Council Room of tlte Old Frencli Castle 



the little group of . 
buildings is the old 
French castle. In ^. 
1720, a Frenchman v-* 
known as "the mys- V 
tery man of the Ni- ^ 
agara frontier," ob- 
tained the consent 
of the Iroquois In- 
dians to build "a , 
stone house." The^ 
structure was far 
more fortress than^ 
house. It had stone ^ 
walls four feet thick ^»_^ 
and an interior well as^-^ 
if anticipating a possible ■'' 
siege. Like Quebec, the 
castle two centuries ago 
kept guard over "the 
lower town," a strag- 
gling community at the 
foot of the bluff, later 
obliterated. 

When the British cap- 
tured the fort in 1759 
they plastered it from 
subterranean dungeons 
up through to the cov- 
ered gundeck atop the 
roof. All this plaster had 
to be removed. Similar- 
ly, fireplaces had been 
bricked up and had to 
be uncovered. 
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heater on Wheels Brings Play to Audience 




Instead of going to the 
theater, New York people 
have had the theater 
brought to them in recent 
months. As an emergen- 
cy rehef measure for un- 
employed actors, portable 
theaters were built and 
hauled about the city, the 
actors giving perform- 
ances daily in parks and 
other public places. Five 
such theaters on wheels 
for a time played to 150,- 
000 persons weekly. The 
mobile theaters consist of 
huge vans carrying from 
three to five tons of stage 
paraphernalia and are 
drawn by two and one- 
half ton trucks. The vans 
are twenty-eight feet long 
but have "aprons" front 




Stage of Portable Theater, Lowering One of Aprons, and tfte Theater on 
Wheels Ready to Travel; the Van Carries a Complete Stage and All Nec- 
I essary Equipment A 
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and rear to increase their length to thirty- 
two feet when a play is being presented. 
On them or in them the whole stage is sefT 
scenic drops are hung from a gridiron 
above, rolled footlights are placed at th^~-( 
front of the stage and a portable switch-V^ 
board is connected to some near-by power 
source. Three dynamic microphones and 
three six-foot trumpets carry the voices of 
the actors to the crowds massed before the 
stage in a park or other outdoor setting. 
Plays requiring more than a score of set- 
tings are often presented. A dressing room^^ 
is created in the back of the van when the 
rear apron is lowered and the lighting ^ 
equipment duplicates that of any modern V 
theater with rolled footlights in three col- ^ 
ors turning on a hinge, fly lights, borde^ 
lights, strip lights, flood lights and everH 
baby spots. The switchboard has the 
dimmers which produce the effects dear to ^ 
the heart of every stage manager and the-jW 
theater is manned by a crew of from six to 
eight men. When ready for a performance*0 
the proscenium opening measures twenty-^ 
two feet and the van is thirteen feet high 




This Old Car Mounted on the Roof of the Garage 
Draws Business by Attracting Attention 

OLD AUTO ON ROOF OF GARAGE 
ATTR^cCTS CySTOMJERS , ^, 



and eight and one-half feet wide. 



One New York g^rage'-owher^'advef tiges y* 
C\ . his business and attracts the attention of 
passing motorists with the aid of an old 



RADIO SET IN PERAMBlfLAtOR' 
ENTERTAINS THE BABY 




car which he has mounted on the roof of 
his place of business. Motorists can see the 
car silhouetted against the sky when half 
a mile from the shop, and its appearance 
usually arouses their curiosity sufficiently 
to make them observe the garage closely 
as they near it. 



Music for the Baby Is Supplied by This Perambulator 
\i\ Equipped with a Small Radio Receiver 

Music to entertain the baby out for a 
XS^ stroll is always available in a perambula- 
tor equipped with a radio set. Dry bat- 
teries tucked away in a small compartment 
^3 supply the power and the set is mounted 
on the f ootrest with the, speajfijen pointed 



SPINNING GOLF TEE INCREASES 

DRIVING DISTANCE <\) -3 

Made of rustproof metal, a spinning golf 
tee gives a longer drive than is possible 
with the conventional tee, it is claimed, 
because it eliminates all resistance to the 
stroke. It consists 
of a metal spike 
and support on 
which rests a hor- 
izontal arm on 
which the ball is 
placed. When the 
ball is struck the 
arm is revolved 
by the force of the 
blow. It is claimed 

the tee diminishes slicing and iTls'said to 
virtually unbreakable. It folds up for 
rry in^ and can^* ^ored injhe pocket 
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Bullet-Proof Tire Has ■ Sponge Rubber Tube 



; Automobile tires in- 
^ ' tended for military pur- 
# .poses and for police cars 
^sbce now being made bul- 
tr »'' let-proof with the aid of 
f»\ !b' a sponge rubber inner 
L ^ tube. A regulation casing 
L c is used and no air is nec- 
^ , essary in the inner tube. 




Car Equipped with Semi-Bullet Proof Tires, Assembly of Tire Equipped witft Inner Safety Ring, and 
Cross Section of Sucfi a Tire Wlxen Used on Wfieel of a Rail Car 



1' 

I. . 



As a result^sijch a tire cannot go flat un- 
less it is literally riddled with bullets. The 
development of various types of rail cars 
has brought about an increasing use of 
pneumatic tires for this purpose. Recently 
there was introduced a pneumatic tire for 
rail purposes with a safety ring or inner 
monorail to serve as a support in case of a 
puncture or blowout. This tire now has 
been adapted to trucks and passenger ve- 
hicles 'where it is essential to provide for 
continued operation in the event of a 
puncture. It is also used on armored cars, 
scout cars and military vehicles to lessen 



the danger of interrupted operation. The 
tire consists of a casing, tube, flap, safety 
ring, demountable rim and, on the rail cars 
only, a wheel with a safety flange. The 
casing is of conventional construction but 
built of special materials to assure long 
carcass life. Because of the safety ring or 
inner monorail the tube is kidney shaped 
and the flap fits around the safety ring and 
protects the tube from chafing. The ring 
or monorail restricts the drop of the ve- 
hicle in case of a flat tire to less than one 
inch, hence a car can continue to run even 
in the eveot of ^ blawout. Th£ safety ring 



4^ 



^OR DOGS 




PULA^ 

is of duralumin and due to its strength it 
is of much smaller cross section than if 
rubber or wood were used. For this reason 
it does not materially reduce the air vol- 
ume of the tire. It also acts as a heat con- 
ductor and actually reduces tire tempera- 
ture, thus increasing the life and carrying 
capacity of the tire. The ring is made in 
three sections and fastened to the rim in 
such a way that there is no danger of 
shifting, buckling or tipping. When used 
on rail cars, the tread of the tire is flat and 
has an angular rib design to aid in driving 
water and snow from the rails and give 
traction. For rail cars a guiding flange is 
provided which continues to operate even 
in case of a flat tire because the safety ring 
prevents the flange from striking the fish 
plates at rail joints or the frogs at switches. 

VOLVING DISK ON WlSstif^D 
KEEPS OFF SLEET AND RAIN 

Remaining dry in the heaviest sleet, rain 
r snowstorm, a revolving windshield 
ich can be attached to any car is oper- 
ated by an electric motor. The motor turns 
ithe disk at 1,700 revolutions per minute, 
this extreme speed setting up an air cush- 
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'EASTER BONNETS" FOR 
MAKE EARS STAND ERECT 




Revolving Disk on Windshield Operated by Electric 
Motor to Keep Off Rain and Snow 

ion close to the disk which prevents mois- 
ture from touching the glass. It is claimed 
the disk remains dry by virtue of this re- 
silient film of air. even in severe storms. 



Great Dane Puppy Before, During and After Wearm 
ing "Easter Bonnet" to Make Ears Stand Up 

When Great Dane puppies reach the age 
of three or four months, their owners take 
them to a dog hospital to have part of their 
ears removed, that is, if the puppies are 
intended to become show dogs. After this, 
the puppies are forced to wear an "Easter 
bonnet," a contrivance designed to shape 
the ears so that they will stand erect. The 
bonnet is held to the head with straps and 
to the ears with adhesive tape. After its 
removal, the puppies' ears are pulled, 
twisted, massaged and even taped into lit- 
tle rolls, all for the sake of beauty. The 
result is a set of trim, upstanding ears on 
each dog. It seems that dogs in that class 
have little or no chance of winning prizes 
at shows unless their ears have been 
cropped. Many owners regret the practice, 
but put their dogs through it because of 
the shows. There are several states in this 
country which prohibit the cropping of 
dogs. 

CFour-fifths of the homes in the United 
States have no electric lights and about 
threfirfiflhs have no refrieerator. 
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Some Common 
Sources of An- 
noying Noises 
and. Top, West- 
ing house Engi- 
neers Diagnosing 
a Noise with Aid 
of an Analyzer; 
Below, Using Me- 
ter Which Meas- 
ures the Loud- 
ness of, a Sound 
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^OUND sleuths have developed a new 
science — the detection, analysis and 
measuring of the causes of noise — and 
have worked out methods of abatement. 

The first step is the discovery of the 
source of annoying sound, and its meas- 
urement in actual figures. 

In measurement of 
sound, the unit is termed 
a "decibel," on a scale re- 
sembling the temperature 
figures of a thermometer. 
Zero is the loudness of a 
sound which the ear could 
just detect under theo- 
retically perfectly quiet 
conditions. About fifteen 
decibels is the lowest 
noise level which has 
been obtained in specially insulated rooms, 
and about fifty decibels is the minimum 
which is ever obtained on the streets of 
a large city. 

Along with the study of noise has gone 
experimentation in means of reducing or 
eliminating it with absorptive and insula- 
tive materials. Two laboratories, one in 
New York City and one in Los Angeles, 
test various types of materials. 
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SLEUJHS Bank Noise 




Above, Sound Engineers Testing Various Gasolines to Determine Relative "Knock" ; Below, Rubber- 
Shod Horse and Rubber-Tired Milk Wagon, and Testing Refrigerator Motors for Noise 



Three ways are adopted for lessening 
noise. Something may be done to abate 
noise at its source — to stop the cause — or a 
barrier may be built up between the cause 
of the noise and those who may be dis- 
turbed by it, or materials may be used in 
such a way as to deaden the sound. 



The latest electric refrigerators exem- 
plify methods of abatement of noise at the 
source. The motor and compressor hang 
on springs or are set in rubber. The mo- 
tor, if rigidly set, would so jar the whole 
structure that the vibration would cause 
considerable noise, but these resilient 
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Left, Making Sound 
Tests in New York 
Stadium; Below, 
Comparison of Aver- 
a g e Loudness of 
Transportation 
Noises, and Modern 
Rail Car with Rub- 
ber-Tired Wheels 




bearings keep down the vi- 
bration. 

In the case of the new trans- 
continental planes the noise 
is lessened at the source by 
having the engines mounted 
in the wings on rubber, and 
by the use of the adjustable 
pitch propeller. Also insulat- 
ing material cuts off noise 
from the cabin. The result is 
that on these planes persons 
can converse in ordinary 
tones. Similar means are used 
to quiet automobiles. 

Street noises of all kinds 
have been measured and their 
relative degrees in decibels 
charted. In some cases meth- 
ods of lessening the noise 
have been worked out. A 
very recent application of the 
scientific study of noise and methods for 
its abatement has been made by a large 
milk distributing company. This milk 
company's horses are shod with rubber 
shoes, and the wagon wheels are now 
equipped with pneumatic rubber tires. 

Sound engineers also have done much 
work in buildings and public places along 



the line of acoustic control and in the 
abatement of unnecessary noise. With the 
increasing use of machinery and the 
growth of cities, this noise nuisance is con- 
stantly becoming more menacing, hence 
the science of noise detection, measure- 
ment and abatement to combat it in both 
offices and homes. 
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t Tractor Guide Saves Labor for the Farmer 



Working a farm with a 




Ik 




i-. tractor is greatly simpli- 
^ fled by using a guide 
»-i»which does most of the 
^ work of steering when 
• 'plowing, drilling grain, 
...listing for corn or cotton 
'>or cultivating listed crops. 
Rows and furrows are 
ade of a uniform width 
and straighter than is 
possible when the tractor 
is steered manually, it is 
claimed. The operator is 
left free to watch and ad- 
just his cultivator or oth- 
er implement instead of 
giving his attention to 
steering when the tractor 
is moving. A lever lift 
enables the guide to be 
raised or lowered easily, a rigid push 
member drives the guide wheels from the 
rear, thus eliminating side draft, and rais- 
ing of the guide wheels does not alter the 
course of the tractor. There is a side hill 
adjustment, the tractor and guide can be 
operated near a fence and there is a guide 
on each side for listing. 




Tractor Guide Which Does Most of Work of Steering When Plowing; o X i 
Lever Lift Enables the Operator to Raise or Lower It Easily ^ 

board which forms the legs and the parts ** 
are held together by slots and tongues. 



CARD TABLE MADE OF PAPER , 
FOLDS FOR STORING J 




Collapsible Card Table Made of Paper; the Parts Are 
Held Together by Slots and Tongues 



Collapsible card tables -made of paper 
are not only light in weight but fold flat 
•r carrying and are particularly suited to 
'ake on an outing or camping trip since 
they are so inexpensive they can be dis- 
carded at the end of the trip. The top is 
supported by fouj" upright pieces of carfif 



LE TAPE RULE TAKES 
INSIDE MEASUREMENTS 

Eight different types of measurements, 
including inside dimensions, are possible 
with a flexible steel tape rule contained in 
a case especially designed for quick scien- 
tific methods of 
measuring. Among 
its many uses are 
included inside, 
outside, height 
gauge, depth 
gauge, layout, ra- 
dius, trammel and 
flexible measures, 
in making inside 
measures, the flat 
^ack of the case is 
|jlaced against one 
side of an object 
and the tape is 
; pulled out to touch 

the opposite side, the reading being taken C» 
at the point where the tape disappears into ' 
the case. The case is pocket size and has a ^ 
lever lock to make it possible to retain any " 
measurement for future reference or to 
take a measurement in the^ark. ><5 * 
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^^Snowflyers*^ Replace Dogs in Frozen North 






used to transport supplies 
over the snow. Called 
"snowflyers," these ma- 
chines maintain schedules 
in the coldest weather- 
found in the western 
Arctic^egibns, 1,000 miles i^ 
norfh^of the Coppermine 





Dos Teams in the Far North Replaced with Cars 
Having Runners and Tractor-Type Wheels 

,^_ Factory -made for travel in the far 
N'orth, automobiles with runners at front 
and tractor-type wheels at rear are being 



river. One homemade snowmobile of this 
type carries supplies to the Canadian air- 
ways base on the God's Lake run. 



Sewage Gas Operates Auto Motor to Make Electricity 



\\^3At a cost of less than forty cents per 
\u week, the sewage plant at Frankfort, Ind., 




Tank of Sewage from Which Gas Is Obtained to Run 
Auto Engine; Below, Attached to Generator k^s-^;^ 



is producing enough electric power to 
light the plant, run the machinery and 
light an adjacent fish-hatchery park. This 
is accomplished by using the gas given off 
by the sewage to run an old Buick auto- 
mobile engine connected to a second-hand 
generator with a capacity of 35,000 watts. 
Brought in under its own power, the gas 
is fed into the engine through an ordinary 
carburetor. The unit is quiet in opera-^ 
tion. It has been found possible to adjust 
the carburetor so the engine starts as well 
on the sewage gas as on gasoline. An auto- 
matic governor admits more fuel as it is 
needed in varying quantities. The ar- 
rangement also supplies sufficient current 
to heat all the office buildings and the wa- 
ter that they use by means of electric 
heaters. By applying direct current from 
is machine to salt, a good grade of chlo- 
rine gas is produced for use in the swim- 
ming pool operated by the city. Hot water 
ipes in the sewage reduction tanks speed 
tTp the process of reduction, resulting in 
the production of more gasv 
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ROASTING EARS FOjt WINTER 
KEPT FRESH BY FREEZING 



c H A ?«r c's vt) ^ J 
3 




Government agricultural experts have 
found that sweet corn frozen vTthin four 
hours after it has been picked retains its 
original freshness from six months to a v 
year. Freezing stops most of the changes 
yhich normally occur rapidly in corn. In 
the experiments gathering, grading, husk- ^ 
ing, scalding and cooling for freezing were 
all completed as rapidly as possible. The 
scalding, it is believed, temporarily stopsJ^- 
the chemical action taking place in the ""^^ 
corn and the freezing permanently stops 
the action so that if served six months 
later its original freshness is retained. 
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RISING AND FALLING PRESSURE 
SHOWN BY BAROMETER 

Weather information is given at a glanc 
on a large display barometer with a di 
one foot in diameter. A red signal in an 
'aperture at the bottom shows whether the 
barometric pressure is rising or falling at 
any time. If the signal shows the pfcssure 
is rising, the inner circle forecast t6 which-; 
e dial points is observed, but when the' 
ed signal appears in the falling aperture, 
Hhe out^r y;ircle forecast to which the ar 





Top, Using New Decorating Tool; Bottom, Rubber 
"Bristles" for Producing Odd Effects 

DECORATING TOOL OF RUBBER 
APPLIES WALL FINISHES 

Decorative finishes may be applied on 
lis, ceilings, woodwork, furniture and 
e like with a new rubber brush that is 
made in several sizes. The tool is said to 
e handy for doing better and faster work, 
producing unusual mottles and blends. 
The blades are made of paint resistant 
bber set in rubber. 
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Til's Barometer Not Only Indicates t/ic Pressure but 
Sliows Wtiettxer It Is Rising or Falling 

row points is read. With this instrument it 
is unnecessary to make a previous setting 

order to read the forecast as has be 
the case with ordinary barometers. 




CHIMES REPLACE BELL 
AND ARE EASY TO INSTALL 

Door bells can 
now be replaced 
iwi t h mellow 
chimes which op- 
erate on the door _ 
bell current with- 
ut extra batterie 
or transformers 
Installation is sim 




^ ple-siaceJU5_onl3^ 
' necessary to dis- 




necessary 

— '^connect the bell and connect the chimes 

CThe annual production jff buggy whips in its place. The tone of the chimes' is 

e pleasant tKan the spund of the bell 
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rn«fe pleasant tnj 
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'^o// House Complete in Every Detail, Including Ele&fric Lights, Papered 
Walls and Windows and Doors Which Open and Close 



DOLL HOUSE LIKE MODEL HOME 
TOOK TWO YEARS TO BUILD 



a sturdy glass bowl fittec[^ ^ 
with a metal strainef ^'ff 
which will not tarnish o^ L 
corrode and the neces- 
sary connections for Sfi- ^ 
stallation which requires 
only a few minutes. The 
same type of filter is 
standard equipment on 
some of the more expen- 
sive cars. The filter holds 
a supply of clean, filtered 
gasoline, and promotes 
easier starting since the 
fuel pump does not drain 
dry. It also eliminates air 
or vapor lock, prevents 
freezing in cold weather 
by keeping condensation 
and water out of the fuel 
j pump and enables the 

pump and carburetor to operate most effi- 
ciently. The glass bowl is easily detached. 



4"V 



One California man spends his spare 
time building glorified doll houses, not the 
ordinary kind of cardboard and glue, but 
real miniature homes complete with elec- 
tric lights, papered walls, tiled bathroom 
floors, parquet floors in the living rooms 
and windows and doors that open and 
close. The little homes are complete even 
'f^ to cupboards and closets and each has a 
garage and even a dog kennel. The build- 
?.-'er, a mill worker, began constructing the 
^ doll homes when his daughter was small, 
^ and now that she is grown, he continues 
the work as a hobby. His latest doll house 
required two years to construct. 



BOTTJ..E CAPS ADD ATTRACTION \ 
/^^ TO ROADSIDE STAND 

When the owner of a roadside refresh- 
ment stand found himself possessed of-' 
large quantities of pop bottle caps he con-'* 
, Reived the idea of decorating the stand' 
'with the caps and decided to "paint" ..pic- 



FUEL FILTER FOR SMALL CARS 
^IS EASY TO INSTALL 

\ 1" X _. Trouble withx^ 

clogged fuel lines 
is eliminated as is ?^ 
also the danger ofvj^ 





H;arrying water or«x „ . . . . ^ . ^ 

J , «J Refreshment Stand Decorated with Scene Made of 

dirt mtO the car- p„p Bottle Caps and Painted Background 

buretor by using a 
•gasoline filter spe- -itures with them. As a result the walls of 

J),is stand are covered with scenes com- 
^pfbsed of thousands of the caps in various 
* colors. Such parts of scenes as could not 
\he depicted by the caps were painted in. 
^He also .paved the floor iyi front of the 

:booth-*nhtte^ps.' ... . w 



'cially designed for 
>Ford cars but 
which can also b 
used in some of 
the other smaller 
cars. It consists o; 
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GIANT SCAFFOLD USED TO CLEAN^ 
WASHINGTON MONU 




When it was decided to spArd ^$160,000 
in cleaning and weather-proofing the 
Washington monument, the problem of 
how workmen were to be supported on the 
side of the 555-foot shaft was faced. It was 
solved by using a giant steel scaffold 
weighing" 600 tons. The steel supporting 
tubes were set together in such a way that 
not more than eight and one-half tons of 
weight rested on any one of the seventy- 
six posts which formed the ground sup- 
ports of the structure. The tubes had 
milled ends fitting into one another and 
cross bars distributed the weight and add- 
ed strength. The entire scaffold was so 
keyed that the weight held the tubes in 
place. Every six and one-half feet boards 
were placed to support the workmen 
cleaning and repairing the monument. 




Metal Scaffold around Wasfiington Monument from 
Which Workmen Are Repairing the SSS-Foot Shaft 



CHEMICAL FIRE EXTINGUISHER 
IN COLLAPSIBLE TUBE 

Small blazes can be extinguished almost 
instantly with a small liquid fire extin- 
guisher in the form of a collapsible tube 




Collapsible Tube Fire Extinguisher Operated by 
Squeezing It after Removing Screw Eye in Top 

cream. The tube is filled with a liquid 
chemical and by removing a screw eye in 
the top and squeezing the tube, the liquid 
is forced several feet. The chemical, when 
it strikes the flame, forms a heavy blanket 
of gas which extinguishes the fire. The 
contents of the tube do not deteriorate 
with age or freeze, and remain ready for 
use indefinitely. The extinguisher is suited 
particularly for carrying in the car or as a 
safeguard in the home or workshop. 



like those us^ 




r tooth I»st* and shaving sky 



ESKmO SUN GLASSES USED 
<r) / 1 Q^O VIEW AIR RACES 

One spectator at a recent air race in 
Canada equipped herself with a pair of 
Eskimo sun glasses in preference to the 
usual amber colored glasses. The Eskimo 
eye protectors are made of wood with two 
narrow slits for 
vision and give the 
wearer a full view 
of the object being 
observed without 
straining the eyes. 
The Eskimos use 
them to protect 
their eyes from 
the glare of the 
sun on the snow 
in the Arctic and 

they have been found quite adaptable for 
sky gazing. 
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CLEANING WITH NAPHTHA NEAR AN 
OPEN FIRE IS DANGEROUS • • • 




THIS IS A GOOD WAY TO BURN 
DOWM A HOME 
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TV/T GST fires in homes 
can be avoided by 
a little thinking and a 
few simple precautions 
in advance. Instead of 
trying to decide what 
to do in an emergency, 
why not prevent the emergency? Every- 
one knows that gasoline mixed with air is 
a powerful explosive, yet a woman who 
wouldn't think of having dynamite in the 
house will pour a pint of gasoline, benzine, 
or naphtha into an open pan to clean a 
coat, while the deadly vapor drifts toward 
the pilot light of the gas stove, ten feet 
away. 

Don't imagine you are safe just because 
there is no exposed flame near by when 
using these explosives. Rubber gloves 




rubbed over silk can cause a spark suffi- 
cient to burn you and your house, as can 
static electricity caused by rubbing wool, 
felt, and other harmless looking articles of 
clothing. More than 2,500 women die from 
this cause every year, and as many more 
are horribly burned. 

With the custom of placing the garage 
under the house, the American home has 
acquired another fire hazard. On cold 
mornings the choke is left open until the 
carburetor is flooded. The gasoline drips 
onto the floor, where it quickly vaporizes. 
The motor backfires and you have a nasty 
fire on your hands. 

Even if your engine behaves properly, 
you still have created a fire hazard by 
flooding the carburetor. If you decide to 
light a cigaret you don't have to toss the 
match into the gasoline on the floor for the 
vapor is filling the room and any flame 
will ignite it; even a spark when you drop 
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FIRE FROM ANY ELECTRICAL SOURCE 
SHOULD BE A SIGNAL TO PULL MAIN SWITCH 










A SMALL FIRE EXTINGUISHER HAS SAVED 
MANY A HOME FROM DESTRUCTION 
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THE SINGLE STAIRWAY IS OFTEN A DEATH TRAP IN CASE OF FIRE. IT IS USUALLY SAFER 
TO SMASH A WINDOW TO ADMIT AIR AND THEN ESCAPE DOWN A ROPE OF SHEETS AND BLANKETS 



the monkey wrench on the concrete floor. 

Do you sleep on the top floor of your 
home? More than twenty-five people die 
in dwelling-house fires every day, and 
four-fifths of these are trapped on top 
floors. The reason is obvious. Heat rises. 
A fire in a home commonly starts in the 
basement or kitchen, and may smoulder 
for hours, until it finally burns through the 
floor or cellar door. The pent-up heat, 
suddenly released, leaps up the open stair 
well, the pressure increasing every minute 





WHEN FAT BLAZES UP, CLAP A LID OVER 
THE PAN TO SMOTHER THE FIRE • • • 



as the superheated air finds no outlet 
and mushrooms along the hall of the 
top floor. 

About this time you wake up and 
smell smoke. You open the hall door. In- 
stantly the superheated air leaps through 
this new outlet, you gasp, fill your lungs 
with air now 500 degrees or hotter, and 
are injured so that recovery is unlikely. 

As long as we build open stair wells and 
save a few dollars by neglecting to install 
an automatic vent in the roof, the occu- 
pants of the top floors of such dwellings 
will face this hazard. The single stairway 
has become a death trap instead of an exit. 
In a case like this you have but one chance 
of escape — keep that door shut! If it is hot 
to the touch it will be suicide to open it. 
If it is still cool, stand behind it, brace 
yourself so it cannot be blown inward 
when the latch is turned and open it just 

(Continued to page 1I6A) 
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Streamlined Auto -Rail Car Used in France 




Latesl of the Streamlined Trains to Ap- 
pear on European Railroads, This Coach, 
at Left, Stands in Strange Contrast to the 
Big Locomotive 



France's version of the slreainiined train 
is a Bugatti powered auto-rail car being 

used on the Paris-D eauville rout e. Jlhe 

front is rounded~Trorn the rail to reduce 
wind resistance. Powerful engines drive 
the train at high speed. 



top and slide a metal fastener over the top 
to secure it tightly in place. The sealer 
fits any bottle top, 
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BOTTLE CAP REMOVER SERVES 
AS STOPPER ^ ^0 

Bottles can be opened and sealed with a 
cap remover designed to pry off metal caps 



Bottle Cap Opener Which Can Also Be Used as a 
Stopper after Original Cap Is Removed 

and also provide a tight stopper for the 
opened bottle. To close the bottle, it is only 
necessary to push a rubber stopper on the 
under side of the openfer into the bottle inclosing rei 



LINING GRIPS SHIRT 
AND ELIMINATES BELT 

Belts or suspenders are unneeded if the 
trousers are equipped with a special waist 
lining which grips the shirt and keeps the 
trousers in place. The fabric is of mohair 
with a permanently laid pile which en- 
gages with the shirt^iioldin^ both shirt 
and trousers. The Tit^x 
lining is being 
used particularly 
for sports clothes 
where a belt or 
suspenders might 
interfere with the 
activities of the 
wearer 





CWhenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 
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Rich Robes and Masks Mark Chinese Plays 




Top and Bottom, Right, Rich Costumes of Chinese Actors; 
Bottom, Left, Property Room of Chinese Theater Filled 
with Costumes 



J 



Life in old China is presented in faithful 
detail upon the stage of San Francisco's 
Mandarin theater, which has an all-Chi- 
nese staff and actors brought from Canton 
and Shanghai. Rich robes and masks 
painted on the performers' faces mark the 
plays which are presented nightly from 
seven o'clock until after midnight. The 
social status of the characters is shown by 
the color and shape of the costumes, all of 
beautiful texture. Colors of the face masks 
also are of importance. Gentle, straight 



character parts are played with the face 
uncolored, but a deceitful statesman is 
painted white, an upright man is painted 
red and a severe or brutal character has 
his face mask of black or black and white. 
As many as forty brushes are used in 
"makeup." The Chinese actor times his 
movements in rhythm with his surround- 
ings. Sometimes the lifting of an eyebrow, 
a motion of a finger, a mere movement of 
the eyes, the wrapping of a long sleeve 
about a wrist, all ruled by the perfect laws 
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yW rhythm, will give the true dramatic 
^ sense to the action. Backstage at the San 

V Francisco Chinese playhouse is little dif- 
\-/ ferent from that of other theaters, except 

for the absence of the variety and number 
of curtains and stage sets. Many times a 
single rich backdrop will suffice for an en- 
tire performance. A chair set upon a table 
represents a scene in a two-story building, 
the actor climbing to the chair to continue >[j 
his lines. A play sometimes takes months 5j 
^ to present, each night being a continuas=>^i 
1W tion. A performance is never repeated 
X This attests the ability of the actors. 

V erty rooms of the theater contain 
embroidered gowns valued at more than 
$50,000 and unusual head dresses, 
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SEAT MADE FROM HOL 

IS HEWED IN ONE PIECE 



LTLOW LOG 



^ In Sequoia National Park, Calif., corn- 
er fortable ^rk seaTsTiave^isSeriTashioned 
^S^*^rom sections of large hollow logs found 
in the forest. Each seat is made of one 
solid piece of wood, with the middle por- 
tion of the inner surface hewn out to give 
the seat and back surfaces the proper slant. 




This Comfortable Looking Seat Was Cut from a Sin- 
gle Section of a Hollow Log 



AVIATORS* 



FIREPROOF SUIT FOR A^ 

FLOATS WEARER IN WATER 

Intended to save flyers from either burn- 
ing to death or drowning in case of a 
crash, a fireproof and waterproof suit was 
tested successfully recently in France. The 




y 

Testing Fireproof Qualities of Suit of Flyers Wfticfi ' ^ 
Will also Keep Wearer Afloat in Water 

jacket and helmet are fireproof and the 
trousers, it is claimed, will keep the wear- 
er afloat if the plane should descend in -.. 
the waterA 

O/o^O — ■ — 

•^ADJUSTABLE SCREED SUPPORT 
SPEEDS CONCRETE WORK 

Accuracy, speed and economy in laying 
concrete floors are claimed for an adjust- 
able screed support that may be used on • 
the ground, in a metal pan joist system 
or attached to 
building. I1 
sists of ai 
nary lag bolt with 
a malleable cast 
yoke for holding 
the screed. The 
lag is screwed into 
the forms to the 
proper depth, the 
screed is placed in 
the yoke and after 
the floor has been 
poured and lev- 
eled, the entire support is removed from 
the soft concrete and ^aved for use again. 



id to I-beamjg 
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Top, Electric Lights Frame Nation's Capitol; Bot- 
tom^ Rotor for Generating Power from Wind 



/^NE of Edison's greatest dreams today 
has come true. Man-made electricity 
now leaps over mountains, under rivers''- 
and across deserts into more factories and.* 
homes than any prophet of the nineteenth -t- 
century ever anticipated. ' 

Barely fifty-five years ago, Edison's fa- 
mous Pearl Street power station begarw 
sending commercial electric current to^ 
fifty-nine customers. Today the power 
utilities of the United States alone serve'^ 
25,000,000 paying customers. ^ 
No story in fiction can match the rise of 
electricity in the twentieth century. Forty 
billion dollars are invested in electric pow- 
er plants! One hundred billion kilowatt\ 
hours of current are served to clients by 
public utilities. Almost half of our national 
water power resources are developed. And 
new schemes for generating power from 
winds and tides are afoot. 

Not only industries, but many farms are 
now electrified and made to yield several 
times as much as they did in the nine- 
teenth century with about one-fifth as 
much labor. 

Boulder Dam, with its 1,800,000 horse- 
power and its 287,000 voltage, Muscle 
Shoals, Niagara Falls, Norris Dam, Keokuk 
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and a dozen similar develop- 
ments will carry us into the age 
of super-power, when two or 
more power units are linked into 
one "power shed," governed by 
one central control station which 
distributes the power, equalizes 
the burden and increases the ef- 
ficiency of the electric lines. 

The story of our great machine 
age follows closely the rise of 
electricity. And the rise of elec- 
tricity is nothing more than the 
rise in voltage! When Edison be- 
gan selling 220-volt current from 
his Pearl Street station, all his 
customers lay within a radius of 
one mile — for that was the max- 
imum range of power transmis- 
sion. 

When electric currents climbed 
to 500 volts, that gave people the 
unique thrill of riding street cars 
for the first time. But electric lighting was 
confined to those homes or factories lucky 
enough to lie within a two-mile radius of 
a power station. 

Then transformers were improved, Tesla 
introduced his alternating-current system 



y 

Top, Niagara Falls Lighted by Power It Generates; Bottom, 
Frame for ^^aterwh^^ Ge nerator at ^ oul^er-'Oarn 

and poweffuPturbo-generators were built, 
boosting voltage to 1,000 by 1886. George 
Westinghouse was a great moving spirit in 
the development, battling the racketeers 
who wanted to limit power consumption. 
The first commercial power transmission 
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from Niagara Falls began 
with Tesla's two-phase 
system, which was spon- 
sored by Westinghouse. 
In 1897, power stations 
were transmitting current 
under a pressure of 10,000 
volts, and one year later 
they were transmitting at 
44,000 volts! Industry was 
a volt-consuming mon- 
ster! 

When the Chicago, Mil- 
waukee & St. Paul rail- 
road sent the first electric 
locomotives over the 
Rocky mountains, it was 
plain that the company 
was cutting out a coal- 
freighting expense. Besides, these 4,200- 
horsepower locomotives were equipped 
with regenerating motors, so that in trav- 
eling down grade they actually fed cur- 
rent back into the power lines, saving the 
company fifteen per cent of its power bill. 

By the end of the nineteenth century 
industries were discarding steam-boiler 
plants, shafting and belting. By 1901, when 
70,000 volts were piled on the power lines 
for the first time, electric rapid transit 
came into vogue. By 1908, engineers had 
reached the 100,000-volt mark, and Mouse- 
wives began to cast out old brooms and 
clumsy irons. 

What a change in the cities! Electric 
signs everywhere. There was a "white 
way" on Main street, and business could 



be carried on night and 
day. 

In 1912, at 140,000 volts, 
housewives awoke to find 
new labor-saving devices 
for the home — the wash- 
ing machine, the electric 
toaster, egg boiler, and 
the percolator. 

As early as 1747, Ben- 
jamin Franklin had fore- 
cast what he called an 
"electrical dinner," in 
which the goose would be 
killed electrically and 
cooked electrically. About 
150 years later, the mil- 
lionaire Andrew Carnegie 
was sitting down to a fat 
goose cooked on an elec- 

( Continued to page I22A) 





Drawipgs from Harper's Weekly, 1882, of Electric 
Jfirc Tubes Being Laid ia New York 
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RE-SCHOOL CHILD MOST PRONK 
TO FATAL ACCIDENTS, 

4tK» are mo 



lore in 



Children under school 
^^anger of death from accidents than older 
^^nes who have started to school, statistics 
,^eveal. Fatal accidents are almost twice as 
^jaiumerous among children under five as 
^^mong those between the ages of five and 
»^^-fifteen. Accidents kill more of these small 
j^Tfchildren than measles, diphtheria and 
scarlet fever combined although the acci- 
dent death rate for this group has declined 
twenty per cent in the last few years. 
Burns, automobile accidents, mechanical 
suffocation, drownings, falls and poison- 
ings account for about three-fourths of the 
deaths among small children, burns and 
scalds alone being responsible for 
fourth of the fatalities. ' ' * ' •' 
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PAN FILL 



FURNACE WATER PAN FILLED 
BY ELECTRIC HUMIDIFIER 

No attention or adjustments are required 
or a warm-air furnace humidifier with 
;n electric control which maintains the 
roper humidity automatically. A float 




Equalizer on Chassis Which Flashes Light on Dash 
When Auto Tire Begins to Lose Air 



amount of air. The indicator operates re 
gardless of how fast you are driving 
how rough the roads may be. It saves tire: 
from rim cutting and from damage in case 
of a puncture since the warning is flashed 
before much air has escaped. There are 
no attachments to tires, valves or wheels. 
The principal part of the indicator is an 
equalizing instrument which is mounted 
on the chassis and which registers any 
slight deflation of any one of the tires. 
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Warm-Air Furnace Humidifier with Electric Control 
Which Keeps Water in Evaporating Pan 

controls an electric water-supply valve 
which releases the required amount of 
water into the evaporating pan, _ 

AUTO TIRE DEFLATION^NDICAJOR 
FLASHES WARNING LIGHT 

Tires can be kept at proper pressure at 
all times without constant checking with 
the aid of a tire deflation indicator which 
flashes a warning light mounted on the 
dash when a tire loses even .a slight 



ANT KILLER WITH WICK FEEDER 
?d EASY TO USE 

Elimination of ants is made a simple 
matter with the aid of a liquid killer which 
is contained in a can equipped with a wick 
feeder which gives a continuous supply 
of fluid. The tight cover keeps the con- 
tents of the can sweet and attractive and 
prevents leakage , 
if accidentally up- 
set. Each can con- 
tains three ounces ' 
of fluid and can l)c 
refilled without 
cleaning or wash- 
ing. Feeders are 
placed outside the 
house and can be 
moved from one 

location to another urrti^ the insects are 
extQ^i»inated. , _ ^ Q / ^ 
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into a supporting bracket. The 
unit is equipped with two new 
type d6uble mantles which spread 
the lig^t source over an area of 
twenty-five square inches as conrii 
pared with the pencil tip area oi- 
electric bulbs of a like intensity. 
Because of this spread, a yellow 
non-glaring light approaching that 
of sunlight is produced. In addi- . 
tion to the 3,000 candlepower 
lamp, one of 1,500 candlepower, 
along with a special bracket, has 
been devised for highway illumi- . 
nation and experiments are being 
conducted with a reflecting type 
of gas flood light for illuminating ^ 
buildings from a distance. * 




Large Collection of Bottles, Ar'o Two of Which Are Alike; Note 
Some of tfte Odd-Shaped Bottles on Shelves and Cabinet 



BOTTLES OF UNUSUAL SHAPES 
COLLECTED AS HOBBY 

Eight thousand bottles, none over four 
ounces in size, are in the collection of a 
Connecticut man who has made it his. 
hobby for the last seven years. The bot-, 
ties are of many unusual shapes, no two 
being alike. 

HIGH-POWER GAS FLOOD LIGHT 
r60NTAINS SUPERCHARGER 

Operating on 
low pressure gas, 
either manufac- 
tured or natural, a 
high-power gas 
flood light for the 
outdoor illumina- 
tion of buildings 
and highways pro- 
duces 3,000 can- 
dlepower through 
the use of a small 
rchargjCr built 



ROD HOLDS RAZOR STROP '-^ 
-•• . « AT PROPER TENSION ^ 

Stropping the razor with one --^ 
hand is possible with an adjust- ^ 
able strop holder. It is simple, » 
consisting of a steel rod, two i 
blocks on which the strop is fas*i^ 
tened and a handle with interioijf ^ 
thread by which the rod can be 
lengthened or shortened to give 4] 
the strop the tension desired. Because " 
the tension regulation, the razor may be ' 







Left, Razor Strop with Rod Attached ; Right, the 
Rod Which May Be Adjusted for Tension 



given a more even finish than on strom as. 
tightened manually. A modified holder for ^ 
safety razors also i^javailable. J 




Above, Automobiles Interfere with Dog Racing; Below, a Typical Dog Team of t/ie Far Nortli 
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Left, Two Good 
Dogs and Two Fair 
Admirers ; Below, a 
Dog Racer, Some of 
His Dogs and the 
Type of Sled Used 
for Racing in tfte 
Far Nortft 




come from the sub- Arctic 

nd Arctic where dogs 
are still the main means 
of transportation, and 
where a sled dog has a 
high value. These dogs 
are being improved con- 
tinually. Originally a 
mixture of wolf and dog, 
they are now being bred 
by the government as well 
as private individuals in 
Canada. To the malamute 
and husky ar# being add- 

d strains of deer hounds 
and fleet wolf hounds and 
a faster dog is slowly be- 
ing evolved for use not 
only in the Arctic, but 
also for racing. 

These sled dogs, with- 
out which no one travels 
north of the railway line in Canada, are 
snarling, sulky and quarrelsome beasts. 
But they have great endurance, and can 
travel for days, if need be, without food. 
When extremely hungry they will eat 
their traces, sealskin boots, and just about 
anything they can sink their teeth into. 
One of the unaccountable happenings of 
the north is the dog disease which sweeps 
across the country every few years, wip- 
ing out hundreds of dogs. The causes of 
this strange malady are unknown although 

(Continued to page 124A) 




Tfie Type of Dog Wfiicfi Pulls tfie Sleds of the Are- 
tic and Which Is lifed in the Dog Derbies 




Latest Streamlined Traill 



M^UHANICS 

iant Engine 
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■ •• Weighing 79,000 pounds, th 
s giant engine, generator and auxil 
-iary equipment of the latest 
streamhned train will propel six^^N^^ 
cars at speeds above ICQ miles per 
hour. The engine is a twelve- \^ 

_ 'Cylinder, V-type, 900-horsepower\v^ 
Diesel, placed with the generator \^ 
in the center of the power car. 
Second /of the Union Pacific fleet 

> of high'-speed «etpeeTnlllled trains 
the six^car unit will contain Pull 

■7 man cars for the convenience of ^ 

• night travelers. The power car. 

with an over-all length of forty- 
''^ eighy feet, weighs alDout eigh 




tons, almost one-half of the weight of the 
entire train, which weighs 197 tons. Engine 
and generator occupy a space of twenty 
feet. The engine was tested for 700 hours 
before being installed. 

BRAKE EQUALIZER ANITBOOSTER 




ATTACHES TO ANY CAR 



and mechanical brakes 
an equalizer and 
booster now being 
offered for small 
cars. For Fords, 
the unit, contain- 
ing four cylinders, 
is mounted on a 
central cross mem- 
ber of the frame. 



are combined inc 




Huge Diesel Engine Which Will 

. III 1 1 ^^^^^m W^^V^V ^B^H Power New Streamlined Train, 

flP^|HIPH|P'||f^|P^B ■ 1 fli ■ Power Car on 

i| r W-mMJ > — nolongJbirorhoseto 

wS:—^ — " *» leak or break and it is 

claimed braking power is 
increased four times due to a booster cyl- 
inder and equalization of power. Auto- 
matic bleeding and feeding are made pos- 
sible by the fact that the four cylinders 
are connected by holes drilled at the top 
. and, being lower than the booster cylin- 
der, the air is forced out as the fluid is 
^ poured into the reservoir above the cylin- 
**Vler. Rubber covers keep out moisture and 
All of the advantages of hydraulic brakes Wt^ndard lubrication fittings are employed. 

^T) f^^-^ 
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JPElED OF KAGLE measured 
AT TWO MILES A MINUTE 



"Swift as an eagle in its flight" means^^ 
■< about 120 miles per hour. This was the 
'.speed attained by a golden eagle in the 
^ Scottish mountains which was watched by. 
an observer who Had an opportunity to 
^time the bird over a three and one-half 
^-mile course. During its flight the eagl 



It is connected to the brake rods, the foot 

pedal and thepemergenty brake. There is omade an altitude, gain of about 1,000 feet 





J 




Electric cflSs^rtRevecils Und&ground Secrets 



6^ aAx>, ^ /t««-^vii^ 





A. 



By means of an electric chart, delicate 
and accurate measurements can be made 
at great depths underground, revealing the 
iture «Kid content of the hidden rocks. It 




Set-Up for Making Underground Electric Test, and 
Diagrams Showing How Electrodes Are Placed and 
How Resistivity and Porosity Differ for Different 
Materials 



is being used in oil-well drilling to deter- 
mine the kind of rock at any given depth^ 
how much oil the strata will produce, the" 
temperature and hydrostatic pressures of 
the rock and the slant of the strata. With 
some additional equipment, the apparatus^-^^ 
can survey the inclination and direction of^^=» 
the entire hole or perforate the steel oil- 
well casing to admit a greater flow. In 
determining the composition of hidden 
strata by electrical means, two factors ai 
considered: the degree of electrical 
ance of the various strata, and the degree 
of porousness. Rocks are conducive or 
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resistant to electricity in proportion to the 
amounts of mineral salts dissolved in the 
absorbed water they contain. To deter- 
mine the exact degree of resistance, three 
electrodes are lowered into the hole on a 
three-strand conductor cable. The cable 
strand connected to the lowest electrode 
runs to a battery at the surface and from 
that to a ground near the drill hole. Cur- 
rent flows from this electrode into the 
surrounding earth and travels upward 
through the structure being measured. 
The two upper electrodes are connected 
by their cable strands to the terminals of 
a potentiometer which measures the dif- 
ferences of potential between the two up- 
per electrodes caused by the passage of 
the current from the lower one through 
the strata. From the differences of poten- 
tial at various points in the hole, the vary- 
ing resistances at such points are calcu- 
lated. These measurements are recorded 
in a continuous automatic graph and a 
graph of the porousness of the strata is 
also shown. The kinds of structures are 
interpreted from the chart by careful cal- 
culation of the degrees of porosity and re- 
sistivity at the various points. , 

SEED POTATO CUTTER OPERATED 
BY HAND CRANK OR MOTOR 

Cutting seed potatoes by hand has been 
eliminated by a self -feeding rotary cutting 
machine which can be operated by a mo- 
tor or by turning a crank. It is claimed 





Still Another Use fVr Wire-Puller Which Was De- 
signed for the Concrete Worker 

HANDY WIRE-PULLING TOOL 
HAS MANY USES 

Designed for pulling the wires from 
concrete walls, a handy tool has been de- 
veloped to serve many purposes. It auto- 
matically grips the wires at any point and 
will not slip. In a smaller size, it is handy 
for stretching plumbers' tape, strap iron 
or wire of any size. The farmer finds the 
tool useful for repairing wire fences. 



Self-Feeding Seed Potato Cutter Which Can Be Op- 
erated by a Motor or by a Hand Crank 

this cutter prepares seed potatoes for 
planting ten times as fast as the work can 



PROTECTS AUTO RADIO 
FROM REMOVAL BY THIEF 

Removal of the automobile radio from 
the car can be prevented by a lock that is 
easily attached. Installation may be effect- 
ed without removing the radio £i'oi;n ihfi 
car and without 
making changes in 
the set. The de- 
vice locks the ra- 
dio to the dash 
plate on which it 
usually is in- 
stalled, prevent- 
ing thieves from 
loosening the 
bolts. Two of the 

lock models are constructed from solid bar 
steel, one chrome-plated an(i the other 
IshedAn black 
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ME TASKS 




A PLEASURE 



Above, Electric Coffee Grinder Solves 
Problem of Fresh Coffee ; Its Top Con- 
^ .tainer Holds One Pound of Bean Coffee 
and, Being Transparent, Indicates tfie 
Amount of Coffee on Hand; Grinding 
Unit Is Adjustable to Produce Coffee 
of tlie Fineness Desired; the Grounds 
Container Is Quicfily Removable and Is 
• ' Graduated in Per Cup Requirements ; 
« the Machine May Be Finished to Har- 

L^.-A-l T\ *: 




monize with Kitchen Decorations 




Above, Handy Rack Attaches to Chair Back for 
Drying Clothes Near Radiator; It Also May Be 
Attached to Closet Shelf for Holding Coat Hang- 
ers or to Wall to Serve as Towel or Tie Rack 




■* ■ 

"w. - ■ 
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% ■ 



Left, Basket Carrier and Pin Bag Ride Line to 
Make Easier the Task of Hanging Out Clothes; 
Right, Automatic Pea Sheller Attaches to Elec- 
tric Mixer; Empty Hulls Drop Out on One Side 
and Shelled Peas into Bowl on the Other 
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ing the cap is similar to cocking a 
gun, by pressing the cap lever. 
When the upper half of the cap 
reaches the open position, a catch 
holds it until the paste or cream 
has been squeezed out. A button 
protruding slightly on the right 
side of the cap releases it to close 
at a slight touch. Even the small 
shock of laying the tube in the 
medicine cabinet will release the 
catch, making the cap practically 
self-closing. 



OPENER UNLOCKS CAR DOOR 

^ llO saves window 

When the car owner locks him- 
self out, he need have no worry 
about getting in again if his ga- * 
rage man is equipped with a doorj 
opener which is operated withoul\" 
breaking any glass or damagingA 
the car otherwise. In order to 
thwart thieves, the opener is sold^ 
only to authorized dealers arij^u 



Plane with Two Motors Set Close Together in Streamlined 
Nose so One Will Fly Ship if Other Fails 



TWO MOTORS IN NOSE OF PLANE 
MAKE FLYING SAFER 

Unusual in design and construction, a 
"fearless" plane, so named because it is 
intended to remove much of the hazard of 
flying, was recently tested successfully in 
California by Allen Lockheed, its builder. 
The two motors- tjf the craft are built into 
the streamlined nose of the fuselage and 
the additional safety factor lies in the fact 
that they have been placed so close to- 
gether that the failure of one will not re- 
sult in the perilous "circular drift" which 
has precipitated so many aerial accidents. 

SELF-CLOSING PASTE-TUBE CAP 
WORKS LIKE CLOTHESPIN 

Screwed on in 
the place of the 
ordinary cap, a 
new self-closing 
cap for paste tubes 
has a coil spring 
that causes it to 
operate like a 
clothespin. Open- 



shop owners. It consists of a cop 
per tubing with a cable inside 
This is inserted through the clut 
pedal or steering post opening, then b; 
means of hand controls or a grip plunge; 
it is directed to the inner door latch an 





Elongated Gripping Device with Scissors Action for 
Opening Locked Car Doors from Outside 

attached by a gripping device with a scis- 
sors action. One twist of the wrist then 
pulls the latch and unlocks the door. 




All-Wave Antenna 

Easily Installed 



TV/TANY owners of all-wave'^eceivers 
have found that it was necessary to 
erect two separate antennas, one for 
broadcast programs, and the other for 
short-wave signals, preferably with some 
form of noise-eliminating feature. These 
require considerable trouble and more 
room than is usually available. This, how- 
ever, is no longer necessary as radio en- 
gineers have recently devel- 
oped special antenna kits 
that combine all the desir- 
able features in a single an- 
tenna. The new systems give 
maximum signal strength 
and a minimum of back- 
ground noise. You can in- 
stall this antenna yourseK 
and demonstrate it to your 
friends and neighbors, who 
will probably want you to 
put one up for them. The system com- 
prises a single antenna, electrically split 
into two efficient antennas and lead-ins by 
the differing frequencies of broadcast and 
short-wave signals. The signals them- 
selves automatically select their own an- 
tenna and lead-in circuit for the best 
results, and no switches are required. 

The antenna unit is built into a light- 
weight aluminum container which houses 
the necessary impedance-matching and 
frequency-selecting members. The hori- 
zontal wire is cut in the exact center and 
the unit is connected at this point, as 
shown in Fig. 1. The terminal lugs are 
then taped as indicated in Fig. 2. A short 
length of twisted-pair cable, leading from 

(Continued to page 132A) 
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Beginners can 
PORTABLE 



every respect. Canadian and South Amer- 
ican stations were received in the Chicago 
area, and European broadcast programs 
in tests made near New York City. It is an 
excellent portable short-wave set for the 
beginner to build as it does not become 
obsolete. Should the builder decide to be- 
come a licensed amateur he will require a 
■ good monitor, and this well-shielded re- 
ceiver is also suitable for that purpose. 

Two type-30 tubes are employed; one is 
a regenerative gridleak detector and the 
other a transformer-coupled audio ampli- 
fier. There is no 




By FRANK LESTER 
W2AMJ 

TTERE is that real- 
ly portable 
short-wave band- 
spread receiver that 
you have been wait- 
ing for. The cost is low and the construc- 
tion details are simplified for quick as- 
sembly with few tools. This little two-tube 
receiver is about the size of an ordinary 
box camera and weighs only 9 pounds 
complete with its self-contained batteries. 

Band-spread coils of a new ready- 
wound variety cover all short-wave broad- 
cast and amateur bands from 19 to 160 
meters. The construction parts, including 
a drilled metal case, cost $7.95 and the 
coils are 55 cents each. The antenna con- 
sists of a 20-f t. length of flexible insulated 
wire which may be thrown over the top 
of a car or into the branches of a tree. 
This set may be operated anywhere and 
the tests on all bands were satisfactory in 



crowding of parts and 
both batteries fit 
snugly inside the 
metal case which is 
6% in. high, 5 ¥4 in. 
wide and 8% in. long. 
The A-battery con- 
sists of an ordinary 
4 1/2 -volt C-battery, 
and the B-battery is 
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build this - 

SHORT-WAVE 
RECEIVER 



a portable-type 45-volt block. Dia- 
gram, Fig. 1, shows the Alden 
band-spread plug-in coil and its 
built-in padding condenser within 
the dotted lines. Each coil is 
equipped with this little condenser 
which is provided with an adjust- 
ing screw on the top so that it may 
be set to the bottom of that par- 
ticular wave band; the regular 
tuning is done with the 140-mmfd. variable con- 
denser. It will be noted, in the simplified wiring 
diagram. Fig. 2, that all parts are shown in their 
relative positions looking down on the sockets. 
Be sure that your sockets are arranged with the 
terminals in the same position. Both tube sock- 
ets are mounted directly on the bottom of the 
case and the coil socket. Fig. 3, is elevated about 
3V2 in. above the bottom of the case so that the 
various plug-in coils may be inserted through a 
hole cut in the top of the cover just under the 
carrying handle. This hole is covered by a tight- 

( Continued to page I30A) 
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y^LL tests necessary to 
check any radio re- 
ceiver are possible with 
this low-cost homemade 
test panel. The layout is 
designed for the experi- 
menter or service man's 
workbench. 

The tester provides for 
checking all a.c. or d.c. 
voltages from 0 to 1,000 
volts; also d.c. current in 
two ranges, 0 to 15 and 0 
to 150 milliamperes. Re- 
sistance tests are easily 
made on an 0 to 500,000- 
ohm scale to be described 
later. Voltage and cur- 
rent readings are available on the new 
tubes as well as older types. 

Panel material of any description may 
be employed; in this case hard pressed 
board was used. The wood cabinet is made 
from %-in. stock and the depth is 7 in. 

The various parts are arranged as shown 
in Fig. 2 and the rear-view photo at lower 
right. It will be noted in Figs. 1 and 4 that 
the sockets are all mounted with the fila- 
ment, or heater, terminals down. Midget 
pin jacks are placed on the panel in the 
same terminal arrangement directly below 
each socket. These pin jacks are for the 
tube voltage tests; the leads to the cath- 
odes, grids and plates are cut in by the 
small closed-circuit jacks below, for cur- 
rent readings. A separate clip-lead is used 
to connect the grid cap on the tube in the 
test panel to the cap wire in the set; this 
external lead will be noted in the upper 

(Continued to page 132A) 
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e Supi 




ave 2)uperhetefocf^e^^and - Spread 
over Entire Receiving Range 





mitters is prevemOTbjTmefl^e of this sim- 
ple relay that may be adjusted to take^ 
care of unexpected overloads. It can be set 
to open the 110-volt input line when the 
plate currents exceed any value from 1^ 
to 500 milliamperes. A re-set button re- 
stores circuit when overload is removed. 



Above, Front Panel Showing Airplane-Type Tuning 
Dial; Below, Top View of Chassis Arrangement 

Tuning from 10 to 500 meters, this six- 
tube super automatically spreads each 
band selected over 270 degrees on the tun- 
ing dial. Eight manufacturers of radio 
parts sponsor the set for home assembly. 
A foundation unit and additional materials 
are supplied through numerous radio parts 
dealers. Pre-adjusted plug-in coils are 
employed for the various wave bands. 

( 

rNlj^O Overload Relay Is Adjustable 

^ The loss of valuable tubes, transformers, 

condensers and meters in amateur trans-*=^ ...^ 



Relay Is Weatherproofed 

Completely enclosed in cast aluminum 
case, this photo-electric relay is fitted with 
tubular visors to 
protect the lenses 
in front of the cell 
and lamp. Weath- 
erproofing over- 
comes the difficul- 
ties normally 
caused by rain, 
snow, sleet and the 
effects of extrane- 
ous light when «^ 
used in outside installations. The circuit ^ 
operates on standard 110-volt power hnes. 

»^ Eleven-Tube Receiver Tunes Itself 

A radio receiver that turns itself on and 
off, also automatically tunes to any of 14 
different pre-selected programs, for any~->>. 
pre-determined time, is now available. An 
electric clock and controls for the auto-** 
matic selector are mounted on the instru- 
ment, panel above the usucd tuning knobs. 







Jack-and-Clock System That Permits Pre-Selection 
of Automatically Tuned Stations 



Overload Relay with Cover Removed ; Clip on Vari- 
able Resistor Adjustable for Maximum Safe Load 



CBlueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each; when material lists are not 
included in the articles, these are available 
without charge on receipt of postage. 
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A pair of n-i i r\C 



'yHE effect of a transcontinental 
train passing through a row of 
travel books is decidedly novel, and 
a pair of neatly finished book ends 
giving such an illusion will make a 
very welcome gift. All of the cylin- 
drical parts of the locomotive front 
can be best done on a lathe, of 
course, but if such equipment is not 
available a fairly satisfactory job 
can be accomplished with a jack- 
knife. The backs will have to be 
cut with a scroll or coping saw. 
Fasten the back on the base with 
finishing nails and further reinforce 
it with a brass angle plate screwed 
to both pieces from the back. 
Wheels, air tank and cylinders are 
installed as indicated. The cylinder 
assembly is built up of three pieces, 
fastened together with brads and 
model-airplane cement. This 
waterproof cement is ideal for 
model work of all kinds, since it 
can bo had in a colorless variety, 



f SQUARES 




6" 
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and will hold wood, leather, 
metal and even glass with 
great tenacity. The front end 
of the boiler is fastened to the 
back with finishing nails and 
cement, the headlight having 
been turned on the front end. 
Brass rod Vic or 'Yxi in. in di- 
ameter is installed for the hand rail, front 
braces and pilot. In the latter case the 
rods are set in holes in the bottom part of 
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ROOF BUILT UP OF 
3 PIECES 




drum sign on the rear of the ob- 
servation platform paint a wood 
disk with the emblem of your fa- 
vorite train, and cement a wrist- 
watch crystal over it. 

In a job of this kind, the paint- 
ing is quite as important as the 
construction. Adheri.ig strictly to 
the colors used on most trains 
leaves a rather drab job, and it is 
suggested that some bright touches 
be applied. For instance, paint the 
observation car olive green, but 
use bronze, or gold leaf here and 
there. Red wheels with black or 
aluminum rims are effective, and 
perhaps red and light grey strip- 
ing on the awning. The locomo- 
tive boiler should be in black, as 
well as the smokestack, cylinders 
and base or frame, except along 
the edge, where it should be 
bronze or gold. Wheels should 
match those of the observation 
car. In each case use a brushing 
lacquer, which dries quickly, over 



the pilot only, and cut off even at 
the top to butt against the under- 
side of the locomotive frame. An 
attempt to insert the upper ends 
of the rods in holes also would 
result in some difficulty because 
of the angle. Dummy couplings 
are carved from white pine. 

In building the observation car, 
the back end of the car body is 
recessed to represent the door and 
window. The latter should be 
about "He in. deep, and a square 
of glass is fitted carefully into 
the recess, which has been painted 
black. Wood putty can be pressed 
neatly around the edges to hold it in place, 
and a frame molding cemented around the 
outside of the window. The door requires 
no glass, but will be improved with a 
frame molding. Note that the spindles of 
the railing are brass rod, with top and 
bottom rails of wood. If you wish to make 
an extra fancy job, use brass rails as well 
as spindles. The top of the car is built up 
of three pieces as shown, with a scalloped 
awning of tin nailed around the edges. The 
steps can be made of sheet brass. For the 




PILOT 
ASSEMBLY 



a wood filler. Two or three coats will be 
sufficient with thorough polishing with 
steel wool between coats. Backs and bases 
are most effective in a wood stain with a 
shellac or varnish finish. In the painting, 
do as much as possible before assembly, as 
a much neater job can be accomplished. 



Clf salt is sprinkled heavily over soot 
that has been spilled on a rug, the soot 
can usually be swept away without dis- 
coloring the rug. 
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Small Altered Case Holds Entire Wardrobe 



COUARS.HANl' 
KtRCt<IFF<; I '( 



TR0U5tK 
HANCiEP 



., - . y 
13X6^X^2 CASE^ 




You can pack a suit, 
dressing gown, three or 
four shirts, pajamas, 
collars, shaving acces- 
sories, etc., in a travel- 
ing case several inches 
smaller than the aver- 
age size suit case. A 
screw eye is driven in 
the top edge to hold a 
coat hanger. The pock- 
et of a discarded case 
is glued to the cover at the hinged edge. 
This will hold your toilet articles. Be- 
hind the pocket is plenty room for 
handkerchiefs and collars. Snaps are 
provided so that the upper end of the 
pocket can be held in place. A sheet- 
metal tray, neatly enameled, fits inside the 
body of the case. In packing, lay the lower 
end of the coat on the bottom of the case, 
which will prevent a sharp crease. Then 



fold the trousers on a piece of heavy card- 
board and place them on the lower part of 
the coat. A dressing gown or rain coat 
may then be added, and the tray laid on 
top, after which the case is closed. — W. J. 
Reed, Aurora, 111. 



Thin Block Tacked to Edge of Door Will Prevent Rattling 



Before hanging the doors in a building 
at a Century of Progress, the rear edge of 
each one was planed down to leave a small 
shoulder at the top as indicated. The 
shoulders bind against the door casings 
and prevent rattling. Similar results can 
be had in the home. If you do not wish to 
plane the doors, nail a thin wedge of wood 
to the hinged edge of the door. 



CAfter waxing your floors, polish the bot- 
toms of the chair rockers to prevent them 
making unsightly marks on the floors. 
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Large Funnel Slipped over Shovel Handle Protects 
Hand against Heat When Cleaning Stove Fire 

Shield on Short Shovel Protects 
Hands When Firing Stove 

Slipped over a short shovel handle, a 
large funnel provides a shield to protect 
the hands against heat when firing or re- 
moving clinkers from your furnace or 
heating stove. The lower end of the spout 
should be removed, leaving just enough 
to hold the funnel in place. — Fred W. 
Schneider, Towaco, N. J. 



Cutting Metal on Jig Saw 

Metal can be cut on a small jig saw by 
using a section of hack-saw blade. After 
enlarging the saw slot in the table to ac- 
commodate the blade, attach it in the reg- 
ular way. If your saw uses blades that 




have holes in both ends, the hack-saw 
blade will have to be annealed and drilled 
at one end as only one end has a hole. 
However, if the blades clamp in jaws, all 
you need to do is grind the ends of the 
blade to fit. Use plenty of cutting oil to 
prevent heating. 



Cork Disk in Ink Bottle Serves 
as Guide for Penholder 

Rolled up and 
inserted into an 
ink bottle, a thin 
cork disk will float 
on top of the ink 
and serve as a 
guide to prevent 
dipping a pen too 
far. The disk 
should be of a size 
to fit loosely in- 
side of the bottle, 
the disk is that it 




Another advantage of 
helps to keep the ink 
mixed, thereby eliminating accumulations 
of sediment in the bottom of the bottle. 



Inspecting Photo Negatives 
for Density and Contrast 

Inspecting negatives after they come 
from the fixing bath is an easy matter if 
they are placed face down on the surface 
of water contained in a black rubber, or 
black enameled, tray. In this way, by re- 
flected light, they appear as positives, and 
density and contrast can be inspected to 
determine if further treatment is required. 



Rubber Heels on Floor Brush Protect 
Legs of Furniture 



Tacked to the 
ends of a floor 
brush as indicated, 
a couple of rubber 
heels provide ex- 
cellent bumpers to 
prevent marring 
the legs of furni- 




The 



Short Piece of Hack-Saw Blade Used to Cut Metal 
on a Small Jig Saw 



ture when sweeping around them, 
rubber should project about V4 in. over 
the edge of the brush. Besides serving as 
resilient bumpers, the heels loosen gummy 
substances from the floor that cannot be 
removed with the brush. 



Crr 
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INFLATED INNER TUBE 




Inner Tube Suspended above Low Door in Basement 
Protects Head from Painful Bumps 

Inner Tube Prevents Bumping Head 
against Low Door 

In many places, such as dark basements, 
where a low doorway is often forgotten 
and you are likely to bump your head, try 
this idea to prevent such trouble. Just get 
an old inner tube that will hold air, inflate 
it and stretch it across the upper casing of 
the doorway. It will serve as an effective 
cushion to avoid these bumps. 



Rubber Tubing Protects Shoe Heels 
against Skate Clamps 

To prevent skate 
clamps from mar- 
ring your shoe 
heels, cut off short 
sections of rubber 
tubing and slip 
them over the ends 
of the clamps. 
Rubber tubing will 
be found much 
better for this purpose than either paper 
or leather. 




Mending Broken Chinaware 

Broken chinaware can be repaired with 
a cement made by dissolving casein in a 
saturated solution of borax to form a thin 
paste. After applying the cement to the 
broken edges, bind them together and let 
the article set for a day. Another cement 



that sets more rapidly is made by grinding 
casein into a solution of water glass. These 
ingredients should be thoroughly worked 
together by hard rubbing. The cement 
should be used immediately. 



A Stove-Lid Lifter That WiU 
Not Slip 

A stove-lid lifter that will not slip is 
made easily from a piece of spring steel. 
The ends of the steel are annealed and 
holes are drilled in them to fit the projec- 
tions inside of the 
lifter hole in the 
lid. After shaping 
the steel, heat it to 
a cherry-red color 
and quench it in 
water to harden it. 
To use the lifter, 
squeeze the ends 
together with the 
hand as it is in- 
serted into the lid. 




Fan Increases Efficiency of Radiator 
in Home Heating System 

By mounting a small ventilating fan. in 
the basement, as shown, to force air up 
between the fins of a radiator, it is possi- 
ble to get a more uniform distribution of 
heat and thus reduce fuel consumption. 
An opening in the floor under the radiator 




Fan Directs Air Blast around Radiator and Helps to 
Distribute Heat Uniformly 

is fitted with a wood grille, and, in the 
basement under this, is suspended a wide 
V-shaped box of composition board, the 
lower end of which holds the fan. 
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Form Simplifies Making Small Glued Boxes 



STRIPS SCREWED 
TO BASE 




1«T STEP 
MAKING FORM 



Small wood boxes with glued mi- 
tered corners can be made quickly 
and accurately by using a form in which 
the assembly is clamped. The form con- 
sists of three wood strips screwed to a 
base, the inside dimensions of the form 
being the same as the outside size of the 
box. The sides of the box are cut to cor- 
rect length, casein glue is applied to the 
mitered ends, and the pieces are then set 
up in the form. A separate block is placed 
against the end of the box and the pres- 
sure of a C-clamp or vise will then keep 
the glued edges firmly together. If the 
form has been impregnated previously 
with melted paraffin, glue will not adhere 
to it and the assembly of sides can be re- 
moved without trouble. Next, the top and 
bottom of the box are laid on the glue- 
coated edges of the sides, and the box is 
again placed in the form, this time with a 
block on the top, the C-clamp straddling 
top and bottom to squeeze these pieces 
against the sides. After the glue has dried, 
make a guide block for sawing the box in 
two, both block and box being held in a 
vise. The guide block enables you to make 
a neat cut which will be parallel to the 
top. Then wood liners, also mitered at the 
corners, are placed inside the box to hold 
the cover, or the cover may be hinged. — 
J. E. Dekker, Chicago, 111. 




Cleaning Windows and Mirrors 

Windows and other glass surfaces may 
be thoroughly cleaned and highly polished 
with a compound made by mixing precipi- 
tated chalk, 7 oz., and tripoli, 2 oz., with a 
strong soap solution. The latter is made 
by dissolving castile or an equivalent grade 
of soap, 2 oz., in boiling water, 4 oz. After 
the soap has been dissolved, add the chalk 



BOTTOM 



3*" STEP, TOP AND 
BOTTOM OLUED ON 
AND WHOLE 
ASSEMBLY CLAMPED 
IN FORM 

BEVELED 



INNER LINER 
PROJECTS TO 
HOLD TOP 



REMOVABLE END 



2° STEP, ASSEMBLING SIDES 
C-CLAMP OR VISE SQUEEZES 
CORNERS TOGETHER 



WIDTH ( 




y STEP, BOX 15 SHELLACKED 
OR PAINTED AND HINGES SCREWED 
ON AS IN ® OR THIN STRIPS, 
MITERED AT CORNERS AND BEVELED 
ATOliTER EDGE, ARE GLUED INSIDE 
TO HOLD LOOSE TOP AS IN (g) 



and tripoli and stir until the mixture is 
smooth. This preparation is applied with 
a cloth and is allowed to dry, after which 
the surplus is removed. 



C Clothespins that have been boiled in 
salt brine will be toughened against split- 
ting and will not freeze to wet clothes on 
the line. 
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it Takes a Skillful Shooter to Run Up a High Score 
on This Marble Board 

A Simplified Marble Game 

Here is a game that will test your skill 
as a marble shooter to run up a high score. 
It is merely a board 3^/^ ft. long and 2 ft. 
wide having strips nailed to the sides and 
one end which project 1 in. above the top 
surface, the end strip being wide enough 
to elevate the end slightly. The idea of 
the game is to shoot the marbles with the 
thumb from the mark at the lower end 
into shallow holes spaced and numbered 
at the upper end as indicated. 



Flattened Edges on Head of Carriage 
Bolt Prevent It from Turning 

To lock a carriage bolt so that it will 
not turn when removing the nut, a black- 
smith hammers 
■ over the edge of 

the head in two 
places as shown. 
The projecting 
edges "bite" the 
wood surface and 
hold the bolt so 
that the nut can 
be loosened with a 
wrench. 




Stop Prevents Sections of Stovepipe 
from Collapsing 

When several sections of stovepipe are 
put together they sometimes telescope 
more than intended and allow the end of 
the pipe to pull out of the chimney hole, 
which may cause a fire. To prevent this, 
bend lengths of 
wire over the 
crimped end of 
each section as 
shown to engage 
the end of the ad- 
joining section. — 
Claude E. John- 
son, Romance, 
Arkansas. 













c 
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Attaching Ratlines to Mast Shrouds 
of Ship Models 

Instead of attaching ratlines to outside 
shrouds with half hitches as is commonly 
done on ship models, use the following 
method: Grip the shrouds horizontally 
with a pair of tweezers, and with a fine 
needle, draw the free end of the ratline 
thread through each one of the shrouds. 
Passing the needle through both the 
shroud and the ratline at right angles locks 



THREAD PASSES 
THROUGH SHROUD AND 
IS CLIPPED OFF INBOARD 




TWEEZERS 



Ratlines Threaded through Shrouds with Needle 
Simplifies Job of Rigging Ship Models 

the thread, after which the inboard end is 
cut off close to the shroud and touched 
with a drop of shellac to hold it. Note that 
the ratlines are left a trifle slack between 
the shrouds. — H. T. Bodkin, Chicago. 



Cn 



Furniture Scars 

Easily Removed 



IV/f INOR injuries to your 
furniture, such as 
scratches, dents, scuffs 
and stains, are easily 
touched up, hidden or 
filled. Perfume, hair tonic 
and similar stains that 
turn white are removed 
with some spirits of cam- 
phor. Wipe the whitened 
surface quickly and im- 
mediately give the area a 
brisk rubbing with a dry 
cloth. A good furniture or 
wax polish will then bring 
up the luster; on a satin 
finish use a furniture pol- 
ish and on a gloss finish 
use poUshing wax. 

Very light scratches can 
be made invisible by use 
of either polish or wax 
alone. Lay on a fairly 
generous apphcation of 
the poUsh in and about 
the scratch and allow it to 
dry. Then apply the pol- 
ish to the whole surface 
and after it is sufficiently 
dry rub vigorously with 
a dry cloth. The first ap- 
plication builds up under 
the second coat and thus 
helps to fill and hide the 
abrasion. Another meth- 
od of restoring the luster 
on a surface that is 
checked or marred is the 
use of a rottenstone pol- 
ishing pad. Cut a small square of fine- 
mesh cloth, lay it flat on the table and 
place about three tablespoonfuls of the 
abrasive in the center. Fold the cloth in 
from the corners and draw it tight to form 
a rounded polishing surface and at the 
same time retain the abrasive. Pour a small 
quantity of boiled linseed oil over the sur- 
face of the work and rub with the pad, the 




When filling deep scratches uith wood /il/ci, it is stained to 
a slightly darker shade than the surface to be matched and 
is then forced into the scratch u ith a putty knife 



strokes working away from the center with 
a circular overlapping movement. The pol- 
isher should travel across the scratches. 

On a dark-stained surface no amount of 
polishing or rubbing down will obliterate 
the blemish that goes through to the wood. 
If the scratch is deep and narrow, first 
clean out all the loose material, taking care 
not to break the varnish film at the edges. 
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Then stain a wood filler to a 
slightly darker shade than the 
surface to be patched and 
force it into the opening with 
a putty knife. Allow this to 
dry and then coat it with 
shellac, which permits polish- 
ing later. To remove excess 
filler use 8-0 sandpaper and 
sewing-machine oil after you 
apply the shellac. 

A careful rubbing with a 
fine abrasive will remove 
scratches on turned table and chair legs. 
Cut a strip of fine-mesh cloth about 24 in. 
long, dip this in boiled linseed oil, and 
sprinkle it with powdered rottenstone. 
Loop the cloth about the turning and pull 
the cloth back and forth. Apply polish in 
the same way, with a dry cloth. This 
method will not do on a light surface. Here 
it is necessary to omit the rottenstone and 
instead impregnate the cloth with a wood 
filler in the natural color. Allow the cloth 
to dry for a few minutes until the filler 
stiffens and then rub it into the openings 
until level with the surrounding surface. 
Remove the excess with a clean cloth, al- 
low to dry, then sand lightly with 8-0 fin- 
ishing paper and sewing-machine oil. 

If a large surface has been dented, it is 
generally better to remove the old finish, 
raise the dent, and then refinish. If the 
surface is in very bad condition, it will pay 
to turn the job over to an expert refinisher. 
However, a simple refinishing job can be 
handled by the amateur. Take off the old 
finish with a scraper. Judicious use of a 
dampened cloth folded to several thick- 
nesses, and a hot flatiron will raise shal- 
low dents to the level of the surrounding 
surface. Lift the flatiron every few sec- 
onds, continuing the process until the de- 
pressed area is raised to the proper level. 
Digs and deep scratches should be filled 
with a plastic, such as stick shellac, a 
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Ttiim'ci Icfis and other curved surfaces pol- 
ished iiith a strip of fme-mesh cloth, pulled 
hack and forth 





wood-fiber plastic or a 
filler composed of wood 
filings and liquid glue. If 
the wood is to be stained, 
prepare the surface and 
do the staining first, then mix or 
obtain a plastic filler that is slightly 
darker in shade as the filler always 
lightens somewhat in drying. Press 
the filler firmly into the opening 
and build it up slightly above the 
level of the surface. When dry, a 
careful sanding will remove the ex- 
cess without discoloring the stained 
surface. The amateur can save 
much time and work in the final 
finishing of a surface if he uses a 
spirit varnish, which dries quickly. 
Spirit varnish, sold under different 
trade names, is a satisfactory sub- 
stitute for either shellac or varnish. 
It is a thin, elastic product which 
levels easily and dries dust free in 
about a half hour; In four or five 
hours, or overnight, one can sand it 
and apply the final finish coats of 
furniture wax to complete the job. 
It is equally as valuable as an under 
coater for high-varnish finish. As a 
rule lacquers are unsatisfactory for re- 
pair work, owing to the difficulty of 
proper application, and they cannot be 
used at all on a surface that has been 
varished. 

Veneered surfaces are easily repaired 
if the pieces broken away have been 
saved. Simply coat the underside with 
a quick-setting glue, replace the loose 
pieces and weight them until the glue is 
dry. The marks left by a coarse-mesh 
cloth on a table top where a heavy vase or 
other object has been for some time can 
be removed easily by the polishing meth- 
ods described. 





A warm flatiron and 
a damp cloth will 
raise many shallow 
dents; the moisture 
penetrates the wood, 
causing it to swell 




f 




Colored stick shellac can be 
melted with a soldering iron 
or heated scrcivdriver to fill 
deep dents 



CA few drops of boiled linseed oil rubbed 
into the hands before working on your 
motor will do much to keep them free of 
grease and dirt, and a few drops rubbed 
in after working will loosen the dirt so 
that it can be washed off. 
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Circular Rack of Rubber Holds 
Collapsible Tubes 




small collapsible tubes, can be kept at 
hand where needed on a simple circular 
rack attached to the underside of a shelf. 
It consists of an ordinary spool and a disk 
of fairly heavy rubber such as you can cut 
from the side of an old auto casing. Notches 
are cut in the edges of the disk to take the 
necks of the tubes. A small hole in the 
center of the disk admits a screw eye 
which should be long enough to pass 
through the spool and is then driven into 
the shelf as shown. 



Held by Notches in Edge of Rubber Disk, Toilet 
Preparations in Tubes Are Always at Hand 

Many toilet preparations such as tooth 
paste, creams, lotions, etc., that are sold in 



CWhen banking your furnace fire for sev- 
eral hours, alternate bunches of newspa- 
pers with layers of coal; the papers will 
blaze at intervals and help keep the 
checked fire from getting too low. 



400 BLUEPRINTS for Spare-Time Profits 




Why not get some new ideas from this valu- 
able assortment of workshop plans that show 
just how many novel and useful articles are 
made. Unusual knickknacks are always in pop- 
ular demand and can be sold at roadstands and 
through novelty stores. Whether you have only 
a few hand tools or a motorized shop, you will 
find something to suit your purpose in our free 
list of 400 prints. Just enclose 3 cents to cover 
mailing costs. Here are just a few of the many 
projects. 

NOVELTIES 

DOLL HOUSE— 41x23x243/4. 507 and 508 — 50c. 
SPIRAL CANDLESTICKS — Unusual artistic de- 
sign, maple, lathe and hand work. 624 — 25c. 

NOVELTY WEATHER VANES — Sheet metal, 
several attractive types. 562 and 563 — 50c. 



17 by 22-In. Blueprints Convenient for Shop Use 



WINTER SPORTCRAFT 

FRONT-STEERING, NON-TIP ICE BOAT— Described 

in this issue. 786 — 25c. Other designs available. 
HOMEMADE SNOWSHOES — Shows how to bend frames 

and string with rawhide. 796 and 797 — 50c. 
AIR-PROPELLED ICE SPEEDSTER — Has motorcycle 

power plant and a streamlined canvas-covered body. 

785 — 25c. 

FAMOUS MODELS 

"HALF MOON" — Model of ship used by Hudson in 
early 1600's. 4 prints, 717 to 718a — $1.00. 

"U.S.S. PENSACOLA" — Midget copy of 10,000-ton 
cruiser. All details to scale. 863 and 864 — SOc. 

Blueprints are 2S cents each or six for $1.00. Address 
Blueprint Department, Popular Mechanics Magazine, 
200 E. Ontario St., Chicago. 




18-Ft. Iceboat (SN 774) 
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Realistic Head on Child's Broomstick Horse 




For chasing imaginary Indians, this 
broomstick horse will please your young- 
ster. The head is sawed from a wood 
block and is rounded at the top and drilled 
for large dowels, which serve as ears. Nos- 
trils are simulated by recesses in the up- 
per edges of the nose and the mouth is a 



groove around the end and sides, while 
the eyes are made as shown in the lower 
left-hand detail. The body, of course, is a 
broom handle with the mane painted on 
the upper end. As a realistic touch, paint 
the mouth and nostrils red and the eyes 
black and white. — Bob Hofsinde, Chicago. 



Shooting Home 'Movie Title against Action Background 



Titles with real-action back- 
grounds for home movies can be 
had by painting the title in bold, 
white letters on a sheet of Cello- 
phane, which is then held between 
the camera and the scene. The 
Cellophane is placed between two 
cardboard frames clipped together 
at the corners to hold them and 
the assembly is slipped into a 
wood frame, which is supported 
on a standard. After the title has 
been shot, it is removed and the 
scene continued. Or, if you wish, 
the bottom of the frame can be 
left off so that the title can be 
slowly raised as the scene contin- 
ues. The size of the title is best 
determined by experiment and 
should be at least 2 ft. in front of 
the lens for a camera of the fixed- 
focus type, using the portrait lens, 
while for cameras of the focusing type, it 
will be necessary to experiment to get the 
correct distance. Care should be taken to 
have the lens centered in the title, which 
must also be parallel with the front of the 




camera. Scenes consisting mostly of dark 
and gray tones will be found best for title 
backgrounds. If white backgrounds are 
tried, the title lettering should be done in 
black. — Joseph Mascelli, Albany, N. Y. 
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Bui/JanJ Sailihis Safe 



By 

JULIUS FANTA 



with four %-in. bolts as in Fig. 3. Clear 
oak may be used for all parts desicfnr+ed 
as hardwood. Measure 6 ft. from the nose 
along the side planks and at this point, 
join the side members to a cross beam or 
spreader. Pull the free ends of the side 
planks together with a rope as in Fig. 2 
and join to the hardwood sternboard with 
screws. Before releasing the ends, screw 
on the hardwood top board. Turn the hull 




side: plank 



FUEL ENDS OF PLANK 
ARE DRAWN AGAINST STERN- 
BOARD AS SHOWN 



¥ CE-BOATING has been made safer with 
this non-capsizing, front-steering 
skeeter which holds a true course on the 
straightaway and eliminates spinning on 
the turns. Buffers or skids on the ends of 
the runner plank contact the ice when the 
boat tips, allowing the craft to skid side- 
ways without upsetting. 

All materials, including a sail of 75 sq. 
ft., will cost about $35. Begin work by 
beveling the ends of the two side planks- 
and joining them to a hardwood nose block 
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Front- Steering 
ICE BOAT 



thus assembled upside down and 
fit the cockpit floor, which is ¥2- 
in. birch plywood. Fasten this to 
the frame with No. 8 flat-head 
brass screws, IV2 in. long and 
spaced 2 in. apart. Next, fit the 
mast-step support, reinforcing the 
corners with angle brackets bent 
to a snug fit and joined with stove 
bolts. At the center of this 
piece a channel is cut 
through to clear the center- 




DE.TAIL OF 
HARDWOOD BUFFER 



ing pin in the mast. Drill a %-in. hole 
through the hardwood mast step and screw 
it to the support and side planks as shown. 
Drill a ^.^-in. hole through a Va by 3 by 
5-in. piece of flat iron and fasten to the 
step with screws. The plate prevents the 
mast wearing away the step. To complete 
the hull, fit the metal nose cap shown in 
Fig. 1. It may be cut and bent from heavy 
sheet brass and is screwed on. 

Fig. 5 details the complete assembly of 
the front runner which acts as the rudder. 
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A simple welding job joins the steer- 
ing arm and the shaft to the length 
of channel iron which forms the 
yoke. The latter is drilled to take a 
\2-in. machine bolt^ which forms the 
pivot for the runner. This bolt passes 
through a bushing driven into a hole 
drilled in the runner. The bushing 
may be cut from a piece of pipe. The 
hardwood runner is fitted with an 
angle -iron shoe which is joined to 
the wood with flat-head screws coun- 
tersunk flush and the heads filled 
with liquid solder. When fitted, the 



MAST 

RING CUT FROM 2* 
1.0. BRASS TUBING 
PRE.VtNTS SPLiniNG 




shoe is filed bright and sharp-edged 
throughout the length. Run a small quan- 
tity of hot paraffin into the %-in. hole in 
the nose block, screw thin steel plates 
center-drilled and reamed %-in. diameter 
above and below to provide bearing sur- 
faces, and set the runner assembly in po- 
sition with the ^-in. lower collar below 
and the %-in. collar on top. A transverse 
key holds the assembly securely in place. 
A light tap with a hammer on the upper 
end of the hollow shaft will bind the key 
and prevent its dropping out. Fig. 6 shows 
the construction of the rear runner. 

Next, cut the runner plank from hard- 
wood to the size indicated in Fig. 4, which 
clearly details the assembly of the after 



runner. Fig. 3 gives the distance between 
the runners center to center and also the 
size and shape of the buffers. The carriage 
bolts holding the buffer are countersunk 
below the surface; also the after-stay eye- 
bolt passes through both the runner plank 
and the buffer with the nut countersunk 
below the surface. These holes should be 
filled with a plastic and planed smooth. 
Bolt the runner plank to the hull with Yn>- 
in. machine bolts through the angle-iron 
braces. Also, several bolts of the same 
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size may be put through the cockpit floor 
and runner plank. Build up the tiller as in 
Fig. 1 and assemble on the stern. Set the 
front runner straight ahead and attach the 
cables through turnbuckles at the front. 
Adjust both cables to a uniform tension. 

Fig. 4 shows the details of the rigging, 
including the mast and boom. The mast is 
a simple tapering job with a plane and 
sandpaper. Spruce is the wood to use for 



both mast and boom. The lower end of the 
mast is left in the square and is housed 
with a band of heavy sheet metal to pre- 
vent splitting. One forestay and two after 
stays are used to hold the mast rigidly in 
the upright position. The %-in. eyebolts 
at the bow and stem pass entirely through 
the frame. Finish all wood parts in the 
natural color with a thorough sanding and 
two coats of spar varnish. 



Photo Trimmer Utilizes Safety -Razor Blade as a Cutter 



For trimming photos and draw- 
ings, this trimmer is handy. Es- 
sentially it consists of a flat board 
with a ruler fastened along one 
edge to serve as a guide. The cut- 
ter is an old safety-razor blade 
mounted at an angle on a sliding 
carrier which is constructed as 
shown in the upper detail so that 
the blade will slide into a groove 
near the edge of the board and at 
right angles to the rule. Be sure 
to cut this accurately so that the 
blade runs free. The carrier is 
arranged to slide on a guide, 
which is screwed to the edge of 
the board and parallel to the 
groove for the blade. Similar 
grooves in each side of the guide 
take small screws or pins of the 
carrier permitting it to slide back 
and forth freely. 




This Homemade Cutter Trims Photos and Drawings, or Cuts 
Large Sheets of Paper Accurately 
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Plumbers' Rubber Suction Cups Support Warning 
Flags around Holes in Ice-Covered Pond 

Rubber Suction Cups Hold Warning 
Flags on Ice 

While harvesting ice from a large pond, 
which was frequented by skaters, one man 
found that rubber suction cups, such as 
are used by plumbers, served nicely to 
support warning flags around holes where 
the ice had been removed. The handles 
were sawed off above the cups and then 
drilled in the ends to take the flag staffs. 
If the cups are warmed before setting 
them on the ice, they will melt it and then 
freeze fast. 



Holder for Waste to Thaw Frozen 
Water Pipes 

A coil spring 
from an old car 
seat or bed spring 
makes a good 
holder' for waste 
that has been 
soaked in gasoline 
and ignited to 
thaw out frozen 
water pipes. 
Straighten one 
turn of the spring and insert it into a hole 
drilled in a stick to serve as a handle. — A. 
S. Wurz, Jr., Rockyford, Alta., Canada. 




\CAR-SfAT SPRING 



Separating Matted Bristles 
on Paint Brush 

To separate the bristles of a paint brush 
that have become matted with dried paint, 
first soak them in gasoline or paint sol- 
vent and then rub them back and forth 
over a wire brush 
as shown. This 
will separate the 
bristles and is less 
injurious than 
pounding with a 
hammer, which is 
often done. 




Dumb -Bells Made from Auto Pistons 

Members of an athletic club who needed 
several pairs of dumb-bells made them 
from old auto pistons. Each pair consisted 
of a length of pipe and two pistons. The 
pipe was flattened at the ends and drilled 
to slip over the wrist pins, after which lead 
was poured into the pistons to give them 
the required weight. After pouring the 
lead, the pistons were filled with plaster 
of paris, which was rounded up around the 
pipe to protect the hands against the edges 
of the pistons. Dumb-bells of varying 
weights can be had by pouring the lead 
into pistons of different sizes. 




Lead-Filled Auto Pistons Joined Together with Short 
Lengths of Pipe Make Good Dumb-Bells 



CTo prevent corked bottles from leaking 
while traveling, apply a thick coating of 
melted paraffin over the corks after put- 
ting them in the bottles. 
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Coat Serves as Emergency Darkroom 




Neat Wire-Mesh Bags Fastened to Closet Doors for 
Holding Soiled Clothes' 

Soiled- Clothes Bags on Closet 
Doors Save Space 

Instead of using floor space in bedroom 
closets to store baskets for soiled clothes, 
one woman in a small home fastened a 
wire-mesh bag on the inside of each closet 
door. Besides saving space, the bags tend 
to remind the young members of the fam- 
ily to put away their soiled clothes when 
they remove them. 



RIVETS 

METAL 
CYLINDER 



Improving an Electric Heater 

Here is a method of mounting a fan be- 
hind an electric heater to get a uniform 
distribution of heat. Drill several V4-in. 
holes in the heater reflector as indicated, 
and rivet a sheet metal cylinder to it, first 
serrating one end and bending the tabs 

thus formed up 
against the reflec- 
tor, to which they 
are riveted. Next 
mount the heater 
and fan on a base, 
placing the fan so 
that the guard fits 
snugly inside of 
the end of the cyl- 
inder. Then punch 
a row of small 
holes around the 
end of the cylin- 
der and lace the guard to it with wire as 
indicated.— F. J. T. Hall, Chicago. 




WIRE 



If you are ever out with a camera and 
find it necessary to change films in the 
light, your coat will serve as an emergency 
darkroom provided it is made of closely 
woven cloth or lined with heavy material 
so that light cannot filter through it. But- 
ton up the coat 
and put the cam- 
era inside. Then 
tuck in the bot- 
tom, insert the 
hands into the 
sleeves and pro- 
ceed as you would 
with a regular 
changing bag. If 
the sun is shining, 
stand in a shady 
place while mak- 
ing the change. — 
Sigmund Sameth, 
New York City. 




Wetting Attachment for Mortar Hoe 

When mixing small batches of cement or 
plaster single-handed, this attachment on 
the mortar hoe for wetting the mixture 
will be found a timesaver. A length of 
pipe having a tee and two nipples at one 
end is attached to a garden hose and to 
the hoe handle. The open ends of the nip- 
ples are closed with caps, and small holes 
are drilled through the underside of each 
one to direct the water into the cement. 




This Attachment on a Mortar Hoe Wets Cement or 
Plaster as It Js Being Mixed 

The flow of water is controlled by a valve 
in the pipe. — A. H. Waychoff , Tempe, Ariz. 
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PART II 

Cabin Construction 
and Finish 



JgEFORE you assemble the 
cabin, file down the heads 
of the screws in the coaming 
and deck. Sand these parts 
smooth and apply a thin coat 
of white shellac. Smooth the 
interior of the hull with fine 
sandpaper, taking care not to 
round the inner edges of the 
coaming. Thin, transparent 
celluloid is used as window 
glass as shown in Fig. 9. The 
outside edges of the windows 
are finished with Vs-in. beading. After the 
cabin sides have been screwed in place as 
in Fig. 8, the top edges are joined by two 
cross beams, one at the center and one at 
the forward end, the edge of the latter 
being beveled and set back V4 in. to allow 
space for the windshield. The end panels 
in Fig. 8 are constructed in the same man- 
ner as the windshield, Fig. 11, by gluing 
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WINDSHIELD IS FASTENED IN 
PLACE WITH SCREWS AND 
GLUE 




gMAHOGANY PLYWOOD 



KNIFE CUTS AID i 
IN BENDING A» 
THIN STOCK TO 
FORM I 



HANDLE FOR ^ 
LIFTING HATCH COVER 



together two thicknesses of Vs-in. ma- 
hogany plywood with the celluloid window 
light between them. These are joined to 
the sides with glue and brads and the cor- 
ner is reinforced with a triangular brace 
as in Fig. 13. Door stops are glued to the 
inner edges and the window lights are 
finished with Vs-in. beading. The length 
of the windshield, Fig. 11, is given approx- 
imately, as it must be trimmed to fit. A 
header or sill. Fig. 10, is cut to fit in the 



- RABBET-iDEEP 




LINES SCORED WITH SCRATCH 
AWL INDICATE DIVISION OF 
DOORS AND PANELS 



opening and curved to the con- 
tour of the deck. This is fastened 
with glue and No. 0 brass screws. 

In making the cabin top, first 
glue two pieces together to get 
the required width. When dry, 
square up and cut the hatch open- 
ing, then lay the top on the cabin 
frame and mark for cutting. After 
cutting to size, spread glue and 
fasten the top in place with screws 
driven into the cross beams and 
corner braces. Countersink the 
screw heads so that the top may 
be planed and sanded to contour. 
Make and fit the hatch slides and 
hatch cover. Next, make the fold- 
ing door as in Fig. 13. Before fastening the 
door, glue a small block to the back of the 
left end panel to support the steering- 
wheel column. Make a handle for the 
cabin hatch from No. 16 brass wire as in 
Fig. 12. Make and fit the steering wheel as 
in Fig. 14. The pilot's seat. Fig. 16, is fas- 
tened to the floor. Figs. 7, 17 and 18 detail 
a mounting having small hardwood turn- 
ings supporting the keel of the boat. Two 
metal braces, made as in Fig. 19, hold the 
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hull in place. The top end of the 
turnings is formed to fit the con- 
tour of the hull at the keel and 
a spot of glue on the tops of the turned 
supports together with the side braces, 
holds the hull securely in place. 

To finish, sand thoroughly and paint 
the entire hull below the coaming with 
two coats of flat white. Sand lightly 
between coats and follow with one coat 
of white enamel. Then mark the water 
line as shown in Fig. 15, and paint the 
surface below this with two coats of me- 
dium green. The projection of the stem 
takes the same color. The cabin top, 
the pilot's seat and the cushions of the 
rear seat are painted a dull black, and 
all mahogany parts are finished in the 
natural color of the wood with a coat of 
shellac and two coats of high-grade 
varnish rubbed down with steel wool. 



METHOD OF MARKING 
ACCURATE WATER LINE 



^^VED FROMgWHITE P.NE 3,„, 



HITER JOINT, S^i^A} 
GLUED wSbS^ I" 

I'WHlTtPINE-*- ^jjr 



Y_^|| SUPPORT 



^'WHITEPINE 



DETAIL OF PILOTS SEAT 



Telescoping Curtain Rod Serves 
as Rule in Home 

Obtaining the inside measurements 
of boxes, doorways, stair steps, window 
sash, etc., is not always 
easy for the amateur me- 
chanic with the tools he 
has at hand. If a common, 
flat curtain rod of the tel- 
escoping type is available, 
the removal of the bent 
ends will leave a tool that 
is handy for this purpose. 
The flanges on the rod 
should be pressed down 
to hold the adjustment. 
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Large Bundles of Firewood Are Carried Easily with 
These Canvas Holders 

Canvas Holders for Carrying Wood 

Two strips of heavy canvas hemmed 
around the edges and around hand holes 
that have been cut near the ends serve 
nicely for carrying firewood. In use, the 
strips are spread out on the ground and 
the wood is stacked on top of them, after 
which the ends of each strip are folded up 
over the wood and gripped with the hands. 



Bracket Holds Furnace Chain 



' Screwed to the 
baseboard, cur- 
tain-rod brackets 
of the type shown 
in the photo pro- 
vide a neat holder 
' for keeping fur- 
' nace chain in its 
adjusted position, 
j The prongs on 
i these brackets are 
strong and are 
springy enough, 
J when pushed to- 
gether, to hold the 
chain and make it easy to remove for re- 
adjustment. 

Substitute for Black Enamel 

By thoroughly mixing equal parts of 
spar and asphaltum varnish, a good sub- 
stitute for black enamel that is lasting and 
has a glossy finish can be produced. The 




spar varnish gives the mixture lasting 
wear and resistance to the elements, while 
the asphaltum varnish makes it proof 
against the action of acids and adds the 
intense black color. 



Chalk Holder Made from Rubber Grip 
of Tricycle Handle Bar 

To utilize short pieces of chalk, slip 
them in the end of a rubber grip as is used 
on handle bars of tricycles. If the chalk is 
used on blackboards or bulletin boards in 
public places, in- 
sert one end of a 
wire paper clip in- 
to the closed end 
of the grip so that 
it can be fastened 
to the board with 
a string. This helps 
to prevent the 
chalk and holder 
from being car- 
ried away by an 
occasional user. 




Adapter for Using Combination Square 
as a Marking Gauge 

With this adapter, which is made from 
a small hardwood block and a strip of 
heavy sheet metal, you can use your com- 
bination square as a marking gauge. The 
metal is bent around the sides and bottom 
of the block and screwed in place, leaving 
a clearance at the bottom sufficient to fit 
the end of the square. A pointed nail in 
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Small Block with Pointed Nail in Bottom Converts 
Combination Square into Marking Gauge 

the bottom of the block near the edge 
serves as a scratcher and a thumbscrew 
clamps the block on the square. 
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Small Conservatory Built in Your Basement 



By extending part of 
the basement wall and 
roofing the opening thus 
formed with a sash, you 
will have a conservatory, 
and, at the same time, 
provide plenty of light in 
the basement. A portion 
of the basement wall is 
removed and dirt taken 
out to make the size of 
conservatory desired, aft- 
er which the recess thus 
made is walled up with 
concrete, sloping the ends 
from the top of the house 
foundation to the ground. 
The window should be 
fitted tightly to the con- 
crete walls to keep out 
wind and water. This can 
be done with weather stripping and wood 
framing, or a rabbet to take the frame can 
be made in the inside edges of the walls 
when pouring the concrete. The cracks 
around the frame can then be sealed with 
putty or with strips of felt and roofing tar. 




Improved Attachment for Cutting 
Disks on a Jig Saw 

With this attachment, disks from 2 to 
24 in. in diameter can be cut accurately 




on a jig saw. The attachment is merely a 
hardwood block with a slot and a groove 
cut in it as indicated, the block being 
about as wide as the saw table and a little 
longer so that it can be fastened in place 
with a C-clamp. The slot takes the saw 
blade and the groove, which is cut at right 
angles to the slot and terminates in a hole 
drilled in line with it, serves as a guide in 
alining a pivot pin in the center of the 
work with the saw blade. If it is not de- 
sired to drill the work for a pivot pin, a 
small block with a sharp-pointed nail to 
engage the underside surface of the work 
can be used instead. Moving the attach- 
ment to the right or left determines the 
size of the disk to be cut. — Otis S. Sawn, 
N. Arhngton, N. J. 



Attachment Enables You to Cut Accurately Disks 
with Radii from 2 to 24 In. on a Jig Saw 



Tin Plating Small Objects 

Screws, small machine parts or other 
items that must be protected from rust and 
corrosion may be given a resistant, bright 
tin plate by boiling them for 45 min. in a 
solution made by dissolving aluminum 
sulphate, 1 oz., cream of tartar, 1 oz., and 
tin, V4 oz., in water, V2 gal. The boiling 
should be done in a zinc container. After 
removal from the bath, the plated ware 
should be dried in sawdust. Rubbing with 
fine sawdust produces a brilliant polish. 




MAKE YOUR OWN 



bushings on the tilt bar. It is impractical 
to use pulleys on the tilt bar when this is 
used for both tilting and support, as it is 
in this case, but a double pulley on a 
bracket can be used at the bracket if de- 
sired. With this refinement, and the use 
of ladder tapes (these can be purchased or 
sewed up to fit) instead of nailed tapes, 
this simple form of blind makes a very 



TILT BAR,^X^^ 



DETAIL A 
LIFTING CORDS TOFLOOR 
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/CONTROLLED hght and smart 
appearance make Venetian 
blinds desirable for home win- 
dows. Each bhnd consists of a 
number of horizontal wooden 
slats, suspended by cords and 
tjapag from a heavier top bar. The 
blind can be raised entirely — bun- 
dled — by pulling on the lifting 
cords, and the slats can be tilted 
to any degree by manipulating the 
tilting cord. 

The simplest form of Venetian 
blind is shown in Figs. 2, 3 and 4. 
Make the slats first. They are Vs 
^ in. thick by 2 in. wide and are to 
^ be spaced on 1%-in. centers, and 
a sufficient number must be made 
to span the distance from the sill 
to the top of the window. Fig. 1 
shows the cord holes being routed 
on the drill press. A jig is nec- 
essary here in order to keep the 
openings absolutely uniform. Use a V^-in. 
^ , making the slots about Viva in. long, 
tape that supports the slats is edge- 
nailed to each slat with %-in. wire nails, 
as shown in Fig. 5. Here, again, a jig is 
^^necessary to keep the pieces perfectly in 
line. You will notice that there are no 
bearings, the lifting cords working on bare 
wood at the end bracket, and through fiber 
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Venetian M 



good unit for small windows. Detail B 
shows a simple form of tensioner which 
consists of a heavy screw working against 
a lock washer or a spiral of spring brass. 
The screw should be turned in just far 
enough to get the required tension to hold 
the tilt at any position after it has been 
set by manipulating the tilting cord. 

Figs. 6 to 10 show a blind which is quite 
a bit superior to the one just described, 
both in appearance and operation. The 
lifting cords work over pulleys, and the 
tilting cylinder is entirely enclosed. Nails 




or screws can be used in assem- 
bling the head unit, as shown in 
Fig. 7. The cut-away view, Fig. 8, 
should make the construction 
quite plain. Do not fasten the 
tapes to the cylinder until the unit 
is finished; then, bundle the slats 
flat and nail the tapes at the very 
top of the tilting cylinder, as 
shown in Fig. 10. This will give 
the necessary travel to allow the 
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slats to assume any 
angle. The lifting pul- 
leys can be turned 
from hardwood, or you 
can purchase steel pul- 
leys of the same size. 
The shafts ride flush 
on the top of the bot- 
tom board, and are 
held in place by pins 
or staples. Any form 
of Venetian blind is 
best worked on some 
form of guide, such as 
shown in Fig. 9. The 
twisted wire clip is 
fastened to every, say, 
sixth slat, engaging the 
metal rod which runs 
up each side. In some 
types of blinds, every sixth slat is made 
% in. thick instead of Vs in., allowing the 
insertion of a screw eye instead of the 
wire clip. 

A third type of blind is shown in Fig. 13. 
The headpiece for this is routed on the 
drill press as in Fig. 11. This blind is 
somewhat on the order of the one first de- 
scribed, but differs in that it uses a head- 
piece to carry the pulleys for the lifting 
cords. The tapes, which are not shown, 
are standard ladder tapes, fitted as already 
described. Regardless of the blind you 
make, certain specifications as to materials 
should be followed. Use a soft, light wood 
for the slats, such as basswood, white pine 
or spruce. Do not make the slats any 



heavier than the specified Vs in. In width, 
the regular sizes are either 2 in. or 2% in., 
and standard ladder tapes can be fastened 
for these sizes. If you sew up your own 
ladder tapes, make them about 1^2 in. 
wide, with rungs of %-in. tape sewed 
across at 1%-in. intervals (2y8 in. inter- 
vals if 2%-in. wide slats are used). Be 
sure to allow for a little play across the 
rungs. It is best to stagger the rungs on 
either side of the wider tapes, running the 
lifting cord down through the center. All 
cords should be Vs-'m. braided 
cord, and it should be glazed to 
minimize wear. Slats should be 
painted or lacquered, and a very 
smooth job is essential. The head- 
piece is often stained 
and varnished to match 
the woodwork on which 
it is to be used. For typi- 
cal frame construction, 



the slats should be of a length to overlap 
the casing about 1 in. on either side. 
Where the window is deep enough, the 
blind is best fitted inside the case, allow- 
ing about ¥2 in. play at each end. 



Waterproofing and Strengthening Cord 

Heavy cord and light rope may be im- 
proved greatly in strength and made wa- 
terproof by impregnating it with a thick 
solution of celluloid scraps dissolved in 
acetone. The twine should be run lightly 
through the fingers to remove the surplus 
solution before hanging it up to dry. Any 
color of alcohol-soluble aniline dye may 
be added to the acetone. 



t 



POPULAR MECHANICS 



935 



Suggestions That Help i 




When burning buckwheat coal in your 
furnace, explosions caused by trapped 
gases, after the fire has been banked, may 
be avoided by setting a perforated pipe in 
the center of the bed. Get a suitable length 
of 2-in. pipe and drill small holes through 
the wall. One end is fitted with a flange so 
that it can be set on the grate. The upper 
end is closed with a cap. The length of 
pipe should be such that the top portion 
will extend about 5 or 6 in. above the 
banked bed of coal, and its purpose is to 
conduct air from the ash pit to the space 

Ax Serves as Rest for Starting 

When felling a tree with a one-man 
crosscut saw, a single-bit ax will be found 
handy as a rest for starting the saw at 
right angles to the tree, which is desirable 
to prevent the saw from binding as it cuts. 
The blade of the ax is merely driven into 
the base of the tree at an angle with the 
handle resting on the ground. This can be 
done by tapping the heel of the ax lightly 
with a splitting maul or a heavy hammer. 
— G. E. Hendrickson, Argyle, Wis. 



CWhen sawing spring or tool steel with a 
hand hack saw, take very short strokes 
near one end of the saw; this method, be- 
sides making the saw cut fast, saves most 
of the cutting surface of the blade for an- 
other job. 



Firing Your Furnace 




above the fire. This provides sufficient 
draft to carry away combustible gases, be- 
sides helping to supply air to the coal on 
all sides to avoid "dead spots." Opening 
the furnace door when firing often allows 
smoke to get into the basement, but a 
sheet-metal hood fitted to the furnace di- 
rectly above the door, and connected with 
stovepipe to the chimney, will be found an 
effective cure. A damper should be in- 
stalled in the stovepipe and should be kept 
closed when not firing in order to prevent 
loss of draft through the furnace. 



a One 'Man Saw into Tree 




Single-Bit Ax Supports Blade of One-Man Saw 
While Starting the Cut to Fell a Tree 



Cl 
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Soldering Model-Train Track to Make It Rigid and 
Prevent Ends of Rails from Spreading Apart 

Suggestions for Improving 
Model-Train Track 

If the underside of each rail of model- 
train track is soldered near the ends, the 
rails will not spread apart but will pro- 
vide a tight fit for the connecting pins. 
Also, drops of solder applied at the points 
where the rails are clamped to the ties, 
will make the track rigid. Another im- 
provement that will permit the track to lie 
flat on the floor is to use short sections of 
radio lead-in strips as electrical connec- 
tors. Cut the strip in half. One end of 
each piece is soldered to a rail and the 
other, which has a spring clip, makes it 
easy to attach the wires. 



Sandpaper Strips Backed with File 



A handy sand- 
ing jig can be had 
by stretching the 
desired grade of 
sandpaper over a 
file as indicated. 
The outer end of 
the paper is held with a large paper clip, 
while the other end is held with the hand. 
This method of providing a backing for 




abrasive paper gives a sanding stick on 
which the grades of abrasive can be quick- 
ly changed as desired to suit almost any 
type of work at hand. — Ray J. Marran, 
Kansas City, Mo. 



Heavy Boxes Moved on Bottle Caps 

Bottle caps provide excellent gliders on 
which to move heavy boxes over concrete 
floors. To do this, pry up each corner of 
the box and place 
a cap under it. The 
crimped edges of 
the caps will pen- 
etrate the wood 
and prevent them 
from slipping. 




Determining Pitch of Roof 
with a Ruler 

When estimating the cost of repairing or 
remodeling a building, which requires that 
the approximate pitch of the roof be de- 
termined, carpenters often use a folding 
rule. One end of the rule is folded to a 
triangular shape, after which it is held in 
front of the eyes back some distance from 
the building. Then by sighting through the 
rule as indicated by the dotted lines, it is 
set to conform to the slope of the roof. If 




Piteli of a Roof Can Be Closely Estimated from the 
Ground by Using a Folding Rule 

the rule is adjusted to the proper angles, 
it is an easy matter to determine pitch of 
the roof. — G. E. Hendrickson, Argyle, Wis. 




TT ERE are some new and 
novel designs of ani- 
mated toys that you can 
easily make from a few 
scraps of balsa wood, small 
pieces of tin, wire and 
brads and a discarded 
watch, which supplies the 
motive power. First, re- 
move the escapement 
wheel and rack from the 
watch so that when the 
main spring is wound tight 
the mechanism will run 
freely. Next, take out the 
post carrying the hour and 
minute hands and substi- 
tute a stiff wire, bent to 
form a crank of approximately 
%-in. throw. Note that in the 
dragon the watch is fitted with 
two cranks at 180" while the 
cranks driving the rowboat are 
made to revolve as one. 

Taking the man on skis as an 
example, first fit the watch with 
the mechanism shown in Fig. 2. 
A single crank is mounted in the 
hand jjost and the outer end of 
the driving crank engages a slide 
cut from tin and pivoted to the 
frame of the watch. This in turn 
imparts a rocking motion to two 
short arms of heavy wire. Then 
lay out and carve the figure as 
in Fig. 3. It may be necessary 



DETAIL OF AXLE 
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MORTISED, 
DIMENSIONS APPROXIMATE 



A WIRE CRANK 
REPLACES 
HAND POST 



ESCAPEMENT REMOVED 



to change the dimensions of some of the 
parts from those given as watches vary in 
size. Mortise the body of the man clear 
through and fit the watch assembly in 
place. Cover the openings at either side 
with plates cut from light tin, 
holes being punched in the plates 
to allow projection of the stem 
wind of the watch and the swing- 
ing arms. Carve the arms us in 
Fig. 4. Each arm is bent slightly 
at the elbow and the hand is hol- 
lowed. A wire eye is forced into a small 
hole drilled in the palm. The arms are 
then forced tightly onto the swinging wires. 
Next, attach the skis as in Fig. 4, and then 
make and fit the small rollers. Attach the 
ski poles to the wire eyes in the hands. 
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ROLLERS • 



PIVOT 
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UNDERSIDE VIEW 



WATCH 




ROLLER 



ALL WOOD PARTS 
CARVED FROM BALSA 



TWO HALVES GLUED 
TOGETHER WITH CLOTH BETWEEN 



12^ LONG, 3"HI6H OVER ALL 





When the watch is wound and the ^^/^ 
toy placed on the floor it will be 
moved forward by the ski poles, 
the sharp points of which engage the floor. 

The boy on the wagon is also a realistic 
toy, the construction of which is similar. 
See Fig. 1. The crank on the watch actu- 
ates a pitman which is attached to one leg, 
the correct length of the pitman being de- 
termined by trial. A small washer cut from 
tin is riveted on the end of the crank to 
prevent the pitman from working off. The 
pivot at the knee must work freely. 

The construction of the rowboat is 
shown also. The hull is carved from a sin- 
gle block of white pine and the watch mo- 
tor is mounted in the stern. Wire staples 
are passed through holes drilled in the 
frame of the watch and pressed firmly into 
the hull to hold the watch in place. The 
half figure of the man is hinged to the bot- 
tom of the boat and long wire pitmans 
extend from the shoulders to the cranks. 
Pieces of tin are cut to shape and soldered 
to the pitmans to represent the arms of the 
figure. The oars are made of tin and are 
hinged to the pitmans at the center and 
also pivot on oar locks on each side of the 
boat. When the watch is wound the re- 
volving cranks impart a rowing motion to 
the oars and figure. 

The dragon toy is detailed in Fig. 5. The 
tail is built up in three separate sections, 
each consisting of two halves glued to- 
gether with a strip of heavy cloth between. 
This is attached to the body by looping the 
free end of the cloth around a pin made of 
wire and forcing this into a slot cut in the 
body. The head pivots on a vertical pin 
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and a second pitman from an eccentric on 
the outer end of the driving crank imparts 
a sidewise motion to the head as the toy 
moves forward. Short lengths of stiff wire 
fastened to the cranks and filed to a sharp 
point at the free end engage the floor or 
carpet and move the toy forward when the 
watch is wound, an opening in the lower 
side of the body allowing these parts to 
move freely. The entire assembly is car- 
ried on small rollers as shown. The toys 
are painted in bright, contrasting colors. 
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Kerosene for Kindling Fire Applied with Rubber 
Bulb Used to Fill Batteries 

Handy Outfit for Kindling Fires 

If you are in the habit of kindling a fire 
in your stove with kerosene, a rubber 
bulb, such as is used to fill storage bat- 
teries, is handy for applying the kerosene. 
Still better, keep the bulb in a screw-top 
container filled with equal parts of kero- 
sene and used crankcase oil. This mixture 
is not as explosive as pure kerosene and 
burns longer. 

Small Perforated Can Permits Use 
. of Paint with Skins 

When small particles of the skin that 
often forms on top of a bucket of paint 
accidentally get mixed with it so that they 
are picked up by a brush, suspend a per- 
forated can inside 
of the bucket with 
wires. The per- 
forations will per- 
mit the paint to 
enter the smaller 
can but will keep 
out the skin par- 
ticles. The paint 
brush can then be 
dipped into the 
can as shown in 
the illustration. 




CA skilled baker says the secret of mak- 
ing flaky doughnuts is to add a tablespoon- 
ful of paraffin to the boiling lard in which 
the dough is cooked. 



Fluting Tool Made from Half 
of Old Gear 

For fluting large round work, such as 
porch columns, a good tool can be made 
from a section of an internal gear by bev- 
eling one edge of the teeth as shown and 
riveting handles to the ends. When select- 
ing the gear, be sure its inside diameter is 
approximately the 
same as the out- ^^^'^'^ 
side diameter of 
the work, other- 
wise the flutes 
cannot be cut uni- 
formly. The spac- 
ing of the flutes, of 
course, depends on 
the number of 
teeth in the gear 
section, every oth- 
er one of which 
can be broken out if necessary. 
Waychoff, Tempe, Ariz. 




-A. H. 



Sandpaper Makes Non-Slip Patterns 
for Cutting Quilt Blocks 

Instead of using a cardboard pattern 
when cutting quilt blocks, use one made 
from coarse sandpaper. This is placed on 




Patterns Made of Sandpaper for Cutting Quilt 
Blocks Will Not Slip on tfie Cloth 

the cloth to be cut with the sanded side 
down so that it will not slip. — G. E. Hen- 
drickson, Argyle, Wis. 





X/OU will find frequent use for 
a small quantity of clean, dry 
sand in your workshop. For ex- 
ample, it may be necessary to 
make a uniform bend in a length of small 
pipe or tubing. If you fill the pipe or tub- 
ing with dry sand and cork the ends, the 
pipe may be bent easily without any dan- 
ger of collapsing at the bend. Small metal 
parts that are difficult to hold in any other 
.way can be embedded in a tray filled with 
clean sand and soldered easily, Fig. 3. To 
obtain uniform heating of larger parts 
embed the parts in sand placed in a metal 
tray. The tray can be heated over a Bun- 
sen burner or any other means at hand. 
The sand holds the work in place and aids 
in keeping the necessary uniformity of 
heat while soldering. 

If you wish to keep a liquid warm or hot 
for a considerable length of time without 
heating it over an open flame, pour the 
fluid in a suitable container and embed it 
in hot sand as in Fig. 5. When it is desir- 
ered to retain the heat of liquids that have 
been warmed over an open flame, fill a 
jar, or any container that will not leak, 



AFTER WORK IS 
COMPLETED IT 
IS COVERED WITH 
HOT SAND 



with hot sand and set it into the solution. 

Hot sand is used to obtain the beautiful 
shaded effects so often seen in marquetry 
inlaying. The piece of veneer to be shaded 
is pushed edgewise into the hot sand and 
left until the desired shading is obtained. 
The wood will be darkened most at the 
point farthest beneath the surface of the 
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sand. Very delicate and artistic effects 
are possible in this way. 

Heated sand can also be used to retain 
heat when annealing restricted areas in 
hard metal parts. This is done as in Fig. 2 
by supporting the work on a retaining 
wall built up of asbestos or fire clay and 
heating it to a cherry red with a torch. As 
soon as the work is brought to the proper 
degree of heat, the space enclosed by the 
wall is filled with hot sand, which allows 
the work to cool slowly. 

A heavy cloth or canvas bag filled with 
wet sand and strongly sewed, makes a 
good dolly for removing dents from auto 
fenders as shown in Fig. 1, using either a 
wooden or rawhide mallet. Two other 
practical uses of small sandbags in the 
workshop are shown in Figs. 4 and 6. One 
is used as a caul when veneering a small 
curved surface. Due to its flexibility, the 
sandbag is a means of applying equal pres- 
sure over a curved surface. Turnings or 
other irregular work can be held in the 
bench vise without damage when clamped 
between two sandbags. 



from an old auto-seat cushion, a spring 
being placed under each corner of the 
hive. A stake was then driven into the 
ground near the hive and a pointer was 
screwed to the corner. To calibrate the 
stake or scale, 1-lb. weights were placed 
on top of the hive, one at a time, and the 
divisions marked on the stake. 



Novel Method of Checking Up 
on Honey Produced by Bees 

One apiarist who wished to know ap- 
proximately the weight of honey in each 
one of his bee hives at various times, rigged 
them with a pointer and a scale calibrated 
in pounds. To do this, each hive, when 
empty, was mounted on coil springs taken 



Carrying Extra Hack -Saw Blades 

When you go out on a job with as few 
tools as possible to do the work, an extra 
blade for the hack saw can be carried con- 

veniently without 

losing it by bind- 
ing it to the saw 
frame with tape. 
A still better 
method is to use 
wide rubber bands 
as a substitute for 
the tape so that 
the holder thus formed is always at hand 
when needed, permitting quick removal or 
replacement of the extra blade. — Roger C. 
Dickey, Salem, N. H. 
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Metal Colored with Chemicals and Dry Cell 




By a simple electrolytic process, using 
one or two dry cells and a chemical solu- 
tion, small metal objects may be given va- 
rious colors and hues up to a deep black. 
First make the solution by dissolving as 
much stick caustic soda in a test tube of 
distilled water as the latter will absorb, 
heating the water as the soda is added. To 
this, after pouring it into a beaker, add 
distilled water to get enough fluid so that 
the object to be colored can be completely 



immersed, and then, while boiling over a 
flame, dissolve in it all the litharge it will 
take, adding a little at a time. After pour- 
ing the solution into a mason jar, suspend 
a small piece of lead and the articles to be 
colored in it with a couple of copper wires, 
connecting the one fastened to the lead to 
the negative terminal and the other to the 
positive terminal of the dry cell. When the 
parts have .been colored as desired, re- 
move them and rinse. 



A Small Rubber Tube Helps Empty Large Jugs Quickly 



When rinsing a number of large jugs the 
water can be drained from them in half 
the time it usually takes by inserting a 
small rubber tube as shown. This allows 
air to enter, preventing the formation of a 
vacuum in the bottom. The tube is also 
handy when pouring the contents of a jug 
into a small-mouth container as it allows 
the liquid to come out in an even stream, 
which can be directed easily into the 
mouth of the container. A brass or copper 
tube will also do, provided the jug does 
not contain an acid. 




Cor' 
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Hinged Front on Manger Opens for Cleaning to Pre- 
vent Rats Harboring in Chaff 

Front of Horse Manger Opens 
for Cleaning 

Horse mangers that are constructed with 
tight-fitting boards usually accumulate 
dirt and chaff which harbors rats and mice. 
To eliminate the rodents, one farmer built 
gate fronts to each manger as indicated. 
These were made of boards spaced two or 
three inches apart and supported by hinges 
at the top so that they could be opened for 
an occasional cleaning. 



Hollow Grinding Head of Bricklayers' 
Hammer to Keep Edges Sharp 

After a bricklayers' hammer has been 
used a short time, the edges become 

roxmded and will 
not split the bricks 
properly unless 
the head is ground 
down frequently. I 
have found that by 
grinding the ham- 
mer hollow as 
shown, instead of 
flat, the edges stay 
in condition long- 
er. — ^Teofil Korny- 
lak, Jersey City, 
New Jersey. 







HAMMER HEAD 
HOLLOW GROUND 
g IN CENTER 




r 



Two Kinks That Help Operators 
of Milling Machines 

Here are two kinks that operators of 
milling machines will find handy. In the 
upper detail is shown a method of boring 
tapered holes. A guide bar is clamped to 
the machine table at an angle correspond- 
ing to the desired taper of the hole. The 
boring head, which is one generally used 
for facing work in a drill press, has a bor- 
ing bar fitted to it. The head is provided 
with a hardened contact piece, which 
strikes on the guide bar at each revolu- 
tion of the spindle and causes the boring 
tool to feed into the work at the same an- 
gle at which the bar is set. In the lower 
detail is a set-up for contour milling that 
eliminates much filing and chipping, which 
must be done unless the work can be ma- 
chined. A template corresponding to the 
desired contour of the work, is fastened to 
it as shown, after which a dial indicator is 
fastened to the milling arm to rest on the 




Set-Ups for Contour Milting and for Boring Tapered 
Holes on a Milling Machine 

template. The long power feed is xised, 
and the table is raised or lowered to keep 
the indicator hand at zero. 



CA good ferrotyping solution for glossy 
prints consists of thin, high-grade machine 
oil, 10 drops, and denatured alcohol, 1 pint. 
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Welded Pipe Serves Many Uses in the Shop 



Many things can be made of pipe by as- 
sembling the parts and welding them in 
cases where standard fittings do not al- 
ways lend themselves to the construction 
desired. To fit pieces of pipe together for 
welding, you will find it handy to use a 
grinding wheel as wide as the pipe diam- 
eter, dressed down to a semi-circular face. 
The end of the pipe can then be 
ground to fit as in Fig. 3, using a jig 
which consists of a wood block having 
two pipe straps through which the pipe 



END OF 
PIPE AFTER 
DRESSING 





EMERY 
WHEEL DRESSED 
TOSLMI-CIRCULAR 
SHAPL 



that pieces of heavy 
rubjper hose, slipped 
through the pipe nipples 
will connect the flanges 
together to form a coupling. The strain of 
the driving shaft is equally distributed 
over all the connecting pieces of hose. 



can be slid against the wheel. A shop stool 
for use where there is much vibration is 
shown in Fig. 1, cork or rubber feet being 
inserted into the lower ends of the legs. 
Bottle corks can be used for this purpose. 
Short pieces of flat iron are welded to the 
upper ends of the legs as indicated, and 
are drilled for screws to permit attach- 
ment of a plywood seat, after which a pipe 

ring or iron band is welded to the legs for 
reinforcement. Fig. 2 shows a single-leg 
stool that will absorb vibration, the leg 
fitting in a sleeve which is held by a floor 
flange, a rubber ball inside the sleeve tak- 
ing the entire weight. A strong, flexible 
coupling may be made up from short 
lengths of pipe and heavy rubber hose. 
After alining the two shafts, a flange is 
fastened to the end of each, the flanges 
having previously been drilled for short 
pieces of pipe, which are welded in place. 
Both flanges must be made identical so 



Hens' Nests Made from Tin Cans 

Good hens' nests can be made by stack- 
ing square, 5-gal. cans as shown, first cut- 
ting the tops so that the cut section can be 
rolled toward the center to provide en- 
trances. Two of the cans cut in half diag- 
onally provide a suitable base for six nests. 
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Using Old Auto Axle and Hammer to Spread Drag 
Teeth of Crosscut Saw 

Old Auto Axle Used as Saw Swage 

In the absence of a swage for spreading 
the drag teeth of a crosscut saw, use a 
hammer and an old auto axle as indicated 
instead of a hammer alone, which is often 
done. By using the axle, the teeth are less 
likely to be broken off and you can get 
them spread more uniformly. — J. A. Hol- 
loway, Montesano, Wash. 



Wire Straightened with Bent 
Metal Tubing 

A method which I have used for straight- 
ening wire rapidly without a machine, is 
to use a short scrap length of metal tubing 
having an inside diameter somewhat larger 
than the diameter of the wire. The wire is 

threaded through 
the tubing suffi- 
ciently far so that 
the end can be 
gripped. The tube 
is then dented or 
kinked with a vise, 
hammer or other 
means, the tube 
being rotated 
while doing this 
so that the dents 
are spaced around the entire circumfer- 
ence, providing a path for the wire in 




many different directions, similar to that 
shown in the illustration. The wire pulled 
through this tube will come out straight 
and true. — H. L. Lackman, Philadelphia, 
Pennsylvania. 

Crowning Pulleys in a Turret Lathe 

I have found the illustrated set-up handy 
for crowning pulleys in a turret lathe. A 
cross slide, tool post and turning tool, 
taken from a regular metal-turning lathe, 
are mounted on the cross slide of the tur- 
ret lathe and blocked up to the right 
height. When the pulley is ready to be 
crowned, the tool is set centrally with the 
rim, and the crank on the cross-slide screw 
is set with the handle upward where it is 
held with an iron rod hooked over the 
sleeve of the capstan shaft as indicated. 
With the crank in this position, movement 
of the carriage to the right causes the cut- 
ting tool to taper the surface of the work 
gradually as it cuts toward the right side 
of the pulley. To crown the other half of 




Set-Up in Turret Lathe Utilizing Part of Regular 
Lathe to Crown Pulleys 

the pulley, the tool is brought back to the 
center of the rim and set with the crank 
handle down. — Avery E. Granville, Knox, 
Indiana. 



CGood tool handles can be made from 
hickory pitmans of old mowing machines. 



The Tiricks of Using 

WOOD CHISELS •• 



By W. CLYDE LAMMEY 

/CORRECT handling of wood chisels is 
of second importance to careful grind- 
ing and honing of the cutting edge. The 
skilled workman seldom uses a mallet 
when doing close work with a hand chisel. 
Instead, the pressure is applied with both 
hands, the cutting edge so guided that it 
takes off a light shaving at an angle to the 
grain. If slightly more pressure is neces- 
sary to force the edge through a knot or 
other obstruction, the handle of the tool is 
struck lightly with the palm of the right 
hand while the left hand guides the edge. 
With this method it is possible to work a 
hand chisel in very close limits without 
danger of splintering or otherwise damag- 
ing the work. The mallet is used only 
where it is necessary to remove a consid- 
erable amount of waste and accuracy is 
not so essential. The old-style chisel with 
a square-edged blade still is preferred by 
many skilled workmen, but a later type 
with a bevel-edged blade is now more 
commonly used. 



Figs. 1 and 2 show steps in making a 
close-fitting halved joint. First the shoul- 
ders are cut down in a miter box. Then 
the depth limit of the waste is marked on 
the edges of the stock by scoring with a 
marking gauge. The waste is removed 
with a series of paring cuts, the cuts alter- 
nating from both sides of the piece and 
slanting upward at the center until the 
maximum depth is reached at the edges, 
after which the center is pared down to 
the same level. If you attempt to remove 
the entire block of waste in one or two 

cuts, the waste is apt to splinter out at the 
edge opposite the chisel, thus spoiling the 
joint. The limits of a recessed joint or 
mortise should always be scored first with 
the marking gauge, as the scoring aids in 
breaking the chip at the proper point and 
also gives a true line for starting the chisel. 

A quick method of making an accurate 
stopped rabbet is shown in Fig. 3. The 
waste at the ends is removed first with a 
chisel, the length of the openings being 
sufficient to allow the cutter of a nose 
plane to clear. A hardwood strip is then 
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clamped to the stock as a guide for the 
plane, which is used to remove the bal- 
ance of the waste. A stopped groove can 
be made in essentially the same way by 
first chiseling the groove to depth and 
width at one end and using a plow or 
grooving plane to clear out the remainder 
of the waste. 

Another operation which can be done 
only with the chisel is the stopped cham- 
fer. The procedure is shown in Fig. 4. 
First the chamfer is laid out to exact size 
and length with pencil marks on the edge 
of the stock. These lines are scored deeply 
with the marking gauge just inside the 
pencil line so that the scored line will be 
removed with the waste. Saw cuts are run 



down to the scored lines at each end 
just inside the curved bevel. The waste 
between the saw cuts is then removed 
with the chisel, the cuts removing the 
scored lines. The chamfer is finished 
by carefully paring down the beveled 
ends to the pencil lines. Light sand- 
ing with fine paper wrapped about a 
block will remove any slight irregu- 
larities. 

The best method of mortising with a 
chisel is to first lay the exact size of 
the mortise along a center line on the 
stock. The sides of the opening to be 
made should be scored with the mark- 
ing gauge. A number of holes of the 
same diameter as the width of the mortise 
are then drilled close together and to a 
uniform depth along the center line as in 
Fig. 7. The ends of the opening are then 
cut down with a chisel of the same width 
as the mortise, as in Fig. 6. A wide chisel 
is used to pare the waste from the sides, 
using the line scored in the wood as a 
guide in starting the chisel. 

Essential steps in making a corner dove- 
tail joint are shown in Fig. 8. The usual 
practice in making dovetailed drawer 
joints is to lay out and cut the pins first. 
From these the sockets are laid out and 
cut in the drawer front. After you have 
the pins laid out to the proper size in ac- 
cordance with the width of the stock, saw 
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down the outlines to the base line, taking 
care that the saw runs always in the waste 
and square across. Then remove the waste 
pieces with vertical chisel cuts at the base 
line. Using this as a template, lay off the 
sockets on the drawer front, marking the 
outlines with a sharp-pointed scriber. Drill 
small holes at the center of each block of 
waste and check all outlines with the chis- 
el held vertically, the edge just inside the 
line in the waste. Continue the alternate 
checking and paring cuts until the waste 
has been removed to the bottom of the 
socket. The checking cuts must be made 
with the chisel always perpendicular to 
the stock and always in the waste, other- 
wise the joint will be a loose fit when as- 
sembled. 

Gouges of varying sizes and sweeps al- 
ways are useful in the small workshop. 
Simple molding shapes can be made quite 
easily with this tool, Fig. 5, if no shaper 
or power saw is available. By checking 
the width with scored lines and using a 
gouge of the proper sweep, it is easy to do 
fluting on flat surfaces. With nothing else 
at hand you can use the gouge to counter- 
sink screw heads in the manner shown in 
Fig. 5. The gouge is also much used in 
making model-boat hulls where it is nec- 
essary to pare down either convex or con- 
cave surfaces. The tool is handy for out- 
lining carvings and in irregular recessing. 
Using a gouge of the proper sweep, you 
can make the vertical outline cuts for a 
circular recess or any curved recessed de- 
sign when inlaying with plastics. 



REMOVING WASTE 
FROM SOCKETS 




REMOVING 
WASTE BETWEEN 
. PINS 



HOLES DRILLED IN WASTE 
TO SAME DEPTH AS SOCKETS 



Spring Caps for Ink Bottles 

To keep his inks tightly covered, and 
yet instantly accessible, one show-card 

writer provided 
spring caps, as 
shown in the 
drawing. A length 
of spring wire was 
inserted through 
each cork and bent 
as indicated, and 
then fastened on 
the wall above 
the bench. The 
springs held the 
corks securely against the mouths of the 
bottles to prevent evaporation. 
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Skid Chains Nailed to Gangplank Provide Footing 
for Workmen Pushing Wheelbarrows 

Old Skid Chains Prevent Slipping 
on Gangplank 

When rain, snow and mud on gang- 
planks become sources of danger to the 
workmen, old auto skid chains are used 
by one contractor to prevent accidents 
caused by slipping. The chains are merely 
nailed onto the upper surfaces of the 
planks and do not interfere with the ease 
of pushing a wheelbarrow over them. 



Homemade Form for Casting 
Stereotype Metal 

Owners of small printing shops will find 
this outfit handy for casting small jobs of 
stereotype metal. Two surfaced wood 
blocks that are dry and free of knots and 
rosin are used. Iron strips screwed to one 

^ STRIPS ^.c'^'^ 




side of each block reinforce them and 
provide a footing for clamping them to- 
gether. A small bevel in one end of each 
block facilitates pouring the hot metal. In 
use, the mat from which the cut is to be 
cast, is placed between brass strips as 
shown, after which paper is used to fill 
out the form and prevent the metal from 
running under the upper edges of the 
strips. After clamping the blocks together, 
the form is heated and the metal poured. 



Artists' Brushes Held in Cleaning 
Solution with Clothespins 

Artists, sign 
painters and show- 
card writers will 
find that spring- 
type clothespins 
provide good 
clamps for holding 
brushes in a can 
of cleaning solu- 
tion. Get a can 
that has a wide 

rim around the top edge, and fasten the 
clothespins to the rim with stove bolts 
which are run through the springs of the 
pins and through holes drilled in the rim. 




PIPE TO BE 
THREADED 



Expansion Bolt Holds Pipe Nipples 
While Threading Them 

Held in a vise, an expansion bolt served 
nicely to hold short pipe nipples while 
threading them. 
Each nipple was 
slipped over the 
jaws of the bolt, 
which were then 
tightened to hold 
it after which the 
bolt was clamped 
in a vise as shown. 
It was a matter of 
a few seconds to 
loosen the bolt and 

change the nipple to thread the other end. 
— A. H. Waychoff, Tempe, Ariz. 




Occasional Jobs of Stereotype Casting Are Done 
Easily with This Form 



CMixing powdered boracic acid, 5 grains, 
with each ounce of shellac to be used as 
an undercoat on wood causes the shellac 
to dry very hard so that it serves as a filler 
as weU as an undercoat. 
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Mash Mixture for Poultry Flocks 

Many poultrymen are using the follow- 
ing mash mixture with good results: Yel- 
low corn meal, 360 lbs., shorts or groimd 
wheat, 200 lbs., bran, 100 lbs., ptJverized 
oats, 100 lbs., alfalfa meal, 80 lbs., meat 
meal (60% protein), 100 lbs., dried butter- 
milk, 50 lbs., and salt, 10 lbs. If skim milk 
is available, the dried buttermilk can be 
eliminated and the meat meal reduced to 
50 lbs. In this case, 460 lbs. of corn meal 
should be used in the mixture. Feed only 
mash for the first three or four weeks and 
then cracked yellow corn and whole wheat. 
From the fourth to tenth week feed corn 
and wheat, 1 part, to mash, 2 parts. 



Die Holder for Threading Work 
in a Lathe 

With this die holder, it is a simple mat- 
ter to thread stock in a lathe. The holder 
is made from one piece of cold-rolled steel 
and is casehardened. The shank end is 
turned to the largest diameter that can be 
held in the tailstock chuck and the other 
end is turned to take a large die as shown. 




Threading Work in a Lathe Is Done Easily with 
This Die Holder 

after which one side is drilled and tapped/ 
for a knurled set screw to hold the dies.- 
The holder is drilled transversely so that 
the threaded end of the work can project 
into it. Bushings of various sizes are used 
to adapt the holder to smaller dies. 




With This Adjustable Gauge Blocks Quantjtiei of 
Tie Strings Can Be Cut in a Feu) fietonds ^ > 

Adjustable Gauge Block for Cutting 
Tie Strings 

In mills or warehouses where quantities 
of tie strings are used, this adjustable 
gauge block will be found a time saver for 
measuring various lengths of strings need- 
ed. Two tapered wood pegs, one of which 
is adjustable, are set in holes in a board 
and the assembly hung on a wall. It is 
then a matter of a few seconds to set the 
adjustable peg, loop the string over the 
pegs and cut it into tie strings. 



Turning Uniform Loops on Wires 
for Electrical Connections 

Electrical work often requires that uni- 
form loops be formed on the ends of a 
number of wires to make connections to 
terminals. This 
can be done very 
easily if three or 
four equally 
spaced marks are 
filed on the out- 
side surface of one 
jaw of a pair of 
taper-nose pliers. 
This will enable 
you to form as 

many loops of the same size as needed. — 
C. E. Packer, Chicago. 






"DEGINNERS in metal 
spinning should start 
with simple projects, such 
as the shallow trays 
jhown in Fig. 1. These 
canH^e^shioned from pewter or soft alu- 
minum on~iheL_a[oodworking lathe and a 
few accessories. The first step in the pro^^^ 
cedure is shown in Fig. 3 — a wood chuck ^ 
is turned to the exact shape of the tray.csj 
and glazed with laundry soap or beeswax. <- 
A piece ofpewter or aluminum of the re- 
quired , size is nailed over th« chuck as 
sho^ri in Fig. 4. The face of the, metal 
lubricated with cup grease, Fig. \5. The 
spinning tool, in this case, is a haydwood^ J 
stick, rounded at the working end. With 
the tool rest set at an angle of about 45°, 
and the lathe running about 800 r.p.m., the 
'rounded stick is applied to the metal, pres*:>^ 
sure being exerted to expand the metal \ 
.into the chuck. The stick should not be 
held in one place, but should be worked'-—-'^ 
constantly from the center of the disk to 
the rim, and then back again, keeping the" 
point of contact a little below the lath' 
center, as shown in Fig. 6. The metal will 
work quite readily into the depression, wr^ 
and the sharp corners of the tray can be ^ — ; 
worked in with either a pointed metal tool 
or a smaller stick. Any metal-cutting tool 



Shallow trays should 
be the first projects. 
Deep objects should 
not be attempted un- 
til you know how the 
metal reacts 



i4 
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can be used to trim the edge, as shown in 
Fig. 7. 

While the method of metal spinning just 
described is quite simple and suited for 
turning of shallow trays, it is not the 
standardized manner of working. In most 
spinning projects, the metal is spun around 
and not into the chuck: also, there is a 
considerable deviation in the way of tools 
and accessories. Taking the same project, 
the chuck would shape up as in Fig. 10. 
This can be fastened to the regular lathe 
faceplate; also, the metal disk, itself, can 
be screwed to the chuck if a hole through 
the center of the metal is permissible, as 
shown in Fig. 12. Most spinning work, 
however, demands a special faceplate, with 
a threaded projection to take the chuck, 
as shown in Fig. 8. This diagram also 
shows the peg tool rest and the spinning 
back center. As to tools, you can get along 
nicely with four different types; a "flat 
tool" for breaking down the metal, a "point 
tool" for working sharp corners, a "bead- 
ing tool" for making beaded or rolled 
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METALS USED IN SPINNING 



1 METAL 


WORKING SPEED 


REMARKS 


» No 1 OR No. 2 PEWTER 


600- 800 R P.M. 


WORKS EASILY— NO ANNEALING 


ALUMINUM 


800-1000 R P M 


USE ONLY SOFT VARIETIES— NO ANNEALING 


COPPER 


800-1000 R P.M. 


MUST BE ANNEALED THROUGHOUT SPINNING 


BRASS ^ 
ZINC 


80O-100O R P M. 


REQUIRES ANNEALING 


1000-1200 R P M 


SOFTEN SAME AS COPPER BEFORE WORKING 



edges, and a "cut-off tool" 
for trimming the work to 
size. A final accessory is the 
"back stick." This is simply 
a 15-in. length of %-in. 
dowel rod, pointed on one 
end like a blunt chisel. 

With these accessories on 
hand, you can proceed with 
the shaping of the ash tray. 
First, mount the wood blank 
on the faceplate, and turn it 
to the proper chuck shape. 
Now, center a smaller block 
of wood directly behind the 
chuck, and bring the tail- 
stock center into place. This 
second block is the "follower" or "follow 
block." Its purpose is to hold the metal 
blank in place. Prepare this block by 
turning it down to a diameter Va to V4 in. 
less than the bottom of the chuck against 
which it will seat. You are now ready to 
spin. Insert the metal blank between the 
chuck and the follow block, centering as 
closely as possible. Start the lathe. Take 
the back stick, and, holding it against the 
fulcrum pin on the tool rest, push it in to 
touch the edge of the revolving metal disk 
as in Fig. 2. At the same time, loosen the 
tailstock slightly, as shown in Fig. 9, and 



USE CUP CREASE OR YELLOW LAUNDRY SOAP AS LUBRICANT 

the blank will center itself perfectly. It 
must, of course, be a perfect circle to start 
with, with no jagged or projecting edges. 
After lubricating the blank on both sides, 
take the flat tool and place it against the 
left side of the fulcrum pin, which has 
been placed in the first hole to the right of 
the metal blank. Exert pressure with the 
round side of the flat tool, supporting the 
metal on the opposite side with the back 
stick, as shown in Fig. 11. Work from the 
center of the disk to the 
^■MHHBi^Hi edge. The metal will form 
into a saucer-like shape 
quickly, and from this shape 
through the successive 
^^^^ stages shown in Fig. 15. Fig. 
t^^^ 13 shows the metal almost 
^^^HB down to the surface of the 
Disk chuck while Fig. 14 shows 

.^Iv '"^ the point tool being used to 

Chuck work the metal into the 
sharp corners. Do not allow 
the outer edge to turn over, 
but keep it rounded or 
straight. Keep the tool rest 
3 or 4 in. away from the rim 
of the metal blank and 
change the position of the 
pin as often as necessary to 
secure the proper working 
angle. Do not stay in one 
place too long, but use 
sweeping strokes over a 
large area. Keep the metal lubricated. 
Contact the tool with the metal somewhat 
below the lathe center. 

Your first project will show one or both 
of two common faults: The surface of the 
metal will show many concentric rings 
where the tool has cut into the metal and 
the metal will buckle or ripple at the rim. 
To correct the first fault, use the round 
side of the flat tool as much as possible, 
and let your strokes be uniform. The sec- 
ond fault can be corrected by keeping the 
metal blank either dish or funnel-shaped 
without allowing the edge to turn over to 
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form a bell shape. Work from the 
center out. Do not form the metal 
to the exact shape at the rim until 
you have worked the center por- 
tion into place. 

A word about the proper met- 
als for spinning: Pewter is ideal; 
either No. 1 (plate pewter) or 
No. 2 (triple pewter). Do not use 
ley pewter (No. 3 pewter) for 
food or beverage containers as the 
lead content (20 per cent) makes 
it unsafe. Aluminum is harder 




than pewter, but yet works nicely 
and takes a fine polish. It requires 
no annealing, and, from "dead 
soft" it will turn up just the right 
degree of hardness during the 
course of the average spinning. 
Do not attempt to work hard alu- 
minum. If necessary to anneal, 
heat to about 650° and allow to 
cool. Copper spins nicely, but will 
harden during the course of the 
spinning and must be annealed 
two or three times by bringing it 
to a cherry red heat. Working 
speeds for spinning different met- 
als, and their characteristics are 
given in Fig. 16. 

Figs. 17 to 20 inclusive show 
how a spherical or pointed object 
is spun. The follow block cannot 
hold the metal blank in place 
during the initial shaping. Instead, 
use a "starting chuck," which is 



Siipf)ort with 
•flat^ too/^ 

[Apply ' ^J^D 

ling Tuck in irit/i 

(1)"/ jlai tool @ 




turned to the shape of 
the bottom of the ob- 
ject or end of the 
sphere, and it also has 
a rim to snugly take 
the metal blank, as 
shown in Fig. 17. The ac- 
tual spinning proceeds as 
before, switching to the 
finishing chuck and the 
special follow block to 
complete the work. Care 
must be exercised in 
smoothing over the orig- 
inal break left by the 
starting chuck. 

"Sectional chucks" are 
the most fascinating to 
work with, and are nec- 
essary when the neck or 
opening of the spun ob- 
ject is less in diameter 
than some other part, 
which is the case with the 
dish shown in Fig. 21. A 
starting chuck is first 
used. This is made like 
any one-piece chuck, and 
carries the shape of the 
dish to the widest diam- 
eter. In the foreground, 
Fig. 22, you can see the 
dish as shaped over the 
starting chuck. The sec- 
tional chuck consists of a 
core, around which a 
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number of wedge-shaped sections and one 
"key" section with straight sides are 
grouped. These segments, tied together 
with string, are shpped over the core; then, 
the partly spun dish is placed over the 
whole chuck and the string is removed. 
After spinning the rounded bottom, Fig. 
25, the point tool can be used to spin the 
constricted neck, as in Fig. 24, while the 
beaded edge is formed in the manner 
shown in Figs. 26 and 27. The dish is then 
slipped off the core, allowing the key sec- 
tion and the other segments of the chuck 
to be removed from the inside of the dish, 
as in Fig. 23. 



Metal -Cutting Shears on Ladder for 
Sheet -Metal Workers 




Sheet Metal Cut as Needed on Roof with Shears 
Screwed to Side of Ladder 

Sheet-metal workers will find that a 
cutting shears screwed to one 'side of a 
ladder near the top saves time when work- 
ing on roofs and eaves. With this ar- 
rangement it is unnecessary to leave the 
ladder to cut the various pieces of metal 
needed for the job. The shears consist of 
a length of angle iron or steel and a piece 
of flat iron, pivoted together as shown. 



Rosin Keeps V-Belts from Slipping 

Slipping V-belts can often be remedied 
easily, especially in cases where the load 
is slightly too great by liberally coating 
them with finely powdered rosin. The sur- 
face of the belt should be softened slightly 
before applying the rosin. If the belt is 
leather this is best done by coating it with 



castor oil, but in the case of rubber or 
canvas belts, a thin coating of graphite 
should be used. 



Tool Removes Old Putty 
from Window 

To remove old 
putty from a win- 
dow for putting in 
a new glass, a gla- 
zier notched one 
edge of his putty 
knife to leave a 
sharp point as in- 
dicated in the de- 
tail. With the knife 
fixed this way, most of the putty 
moved at one sweep of the hand.- 
Waychoff, Tempe, Ariz, 




is re- 
-A. H. 



Safety Box for Blasting Caps 

In an effort to avoid injury caused by 
blasting caps accidentally exploding in 
workers' pockets, the U. S. department of 
agriculture has designed a safety box to 
carry them. It consists of a small hard- 
wood block and a hinged cover, the former 
having several y4-in. holes drilled through 
it to hold the caps. Layers of felt glued 
inside of the cover and over the holes on 
the bottom of the block help to cushion 
the caps. The bottom is a thin piece of 




FELT PADS 32X64 
GLUED TO COVER 
AND BASE 



RUBBER BAND 
TO KEEP BOX 
CLOSED 



Cushioned Box Made from Hardwood Block for Car- 
rying Blasting Caps in the Pocltet 



wood screwed to the 
block over the felt. 



underside of the 



CA discarded piston ring that has been 
broken in half and the ends wrapped with 
tape makes a good bearing scraper. 
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Removable Box for Light Hauling in Coupe 




On coupes having no spare tire in the 
rear and equipped with bumperettes, a 
box for light hauling can be quickly in- 
stalled in the rear compartment. Simply 
remove the cover and slide the box in 
place. Two vertical braces, bent and weld- 
ed as indicated, and bolted to sections of 
old auto spring, support the rear end of 



the box, which projects about 2 ft. beyond 
the car body. The rear bolt of each bump- 
er is removed and a longer one substituted 
to reach through the eye of the spring leaf. 
With the leaf resting on the lower member 
of the bumper, this arrangement is suffi- 
ciently strong. To remove the box, take 
out the two bumper bolts. 



Car Accessories Connected to Prevent Discharging Battery 



Car batteries are often discharged by 
inadvertently leaving some accessory such 
as a defroster, fan or heater motor turned 
on after parking the car. This trouble can 
be avoided by connecting one wire of the 
accessory to the ground of the car, which 
is the motor or chassis frame, and then 
running the other wire to the electrical 
cut-out which is connected to the genera- 
tor. There are two terminals on the cut- 
out and if you are in doubt which one con- 
nects to the generator, hook the accessory 
wire to each one in turn while the motor 
is stopped. The terminal that does not sup- 
ply current to run the accessory is the one 
to which the wire should be permanently 
connected. In this way, the accessory will 
function only when the motor is running 
and there will be no current consumption 
from the battery at any time as all the 




current comes directly from the generator 
terminal. — C. E. Packer, Chicago. 
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Notched Hardwood Strips Pivoted to Corners of 
Garage Hold Hinged Doors Open 

Foot -Operated Checks Hold Garage 
Doors Open 

Simple checks for holding garage doors 
open can be made as indicated. Each one 
consists of a hardwood strip notched near 
one end and pivoted to the corner of the 
garage as shown. A stop pin projecting 
from the side of the building holds the 
check in position so that the door, when 
opened, engages the notch. To release, 
press the projecting end with your foot. 



Rear- View Mirror on Auto Wind Wing 

Desiring a rear- view mirror on the side 
of my car, and, at the same time retain full 
use of my wind wings, I had a strip 4 in. 
wide silvered across the center of the 



-SILVERED HERE 




Silvering Center of Wind Wing Provides Adjustable 
Rear-View Mirror on Side of Car 

wing. This does not interfere with one's 
vision and is easily adjusted to suit the 
driver. Two thin coats of waterproof var- 



nish should be applied over the silvered 
portion to protect against rain or other 
moisture. — Eddy L. Brown, Los Angeles, 
California. 



Grille in Splash Apron Helps 
Cool Cylinder Oil 

When a car is 
driven at sus- 
tained high speed, 
the oil often gets 
hot and thins out 
rapidly. On many 
new cars, this 
trouble is elimi- 
nated by provid- 
ing an oil cooler. 
However, on the 
older cars, the 
temperature of the 
oil may be kept down considerably by cut- 
ting an opening in the splash apron under 
the radiator to provide better circulation 
of air around the oil pan. The opening 
should be covered with a grille made of 
heavy wire mesh. — D. CUfI, Boston, Mass. 




Flushing Steering- Gear Housing 
with Hot OU 

It is a good idea to thoroughly flush out 
old grease in the steering-gear housing on 
a car periodically, but this is a difficult job 
on many cars as there is no drain plug. 
However, if a 
quart of hot cylin- 
der oil is slowly 
pumped into the 
housing and al- 
lowed to run out 
of the filler plug, 
most of the grease 
will be dissolved 
and will then pass 
out with the oil. 




Tight Hose Connections for Auto 
Water Systems 

When renewing auto-hose connections, 
you can make a tight -fitting job that will 
not leak by getting a size of hose that is 
just a trifle too small to be forced over 
the nipples of the tank and block. The 
ends of the hose are soaked in gasoline for 
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an hour, which will cause them to swell 
enough to be slipped in place. As soon as 
the gasoline evaporates, the hose will 
shrink and grip the nipples so securely 
that hose clamps are hardly needed. How- 
ever, it is advisable to use clamps as the 
hose will have a tendency to stretch when 
it gets old and the rubber loses its elas- 
ticity. Hose having wire or extra heavy 
fabric reinforcement, will, of course, not 
respond to this treatment. 



One -Wheel Truck for Carrying 
Storage Batteries 



Clamp Holds Free End of Pump Hose 

To keep the air hose on his tire pump 
from becoming entangled with tools in his 

kit, one car owner 
fastened the free 
end of the hose to 
the pump with a 
clamp. This was 
made from a strip 
of spring steel as 
shown, and was 
attached with a 
stove bolt to the 
pump cylinder. 




Removing Gutter Tape from Car Top 

When renewing the covering on car tops, 
especially those on which the covering ex- 
tends down over the edge of the top, the 
gutter and metal tape along the edge can 
be used again if they are removed un- 
damaged. To do this, insert a dull screw- 
driver blade under the tape at one end 
and pry it out. Then shove the tool point 
along between the gutter and the upper 
edge of the tape, after which the gutter is 




Screwdriver Used to Remove Gutter and Metal Tape 
from Car Top before Renewing It 

pried oflF. To replace the tape, reverse the 
procedure, pulling the screwdriver back- 
ward as shown. 




Simple Trucft Improvised from Pipe and Fittings for 
Carrying Storage Batteries in Garage 

Because his regular battery truck was 
frequently borrowed by other mechanics 
in the shop and seldom at hand when 
needed, a battery repairman in a large 
garage made a truck especially for his own 
use by assembling a 4-ft. length of 1-in. 
pipe, a tee and a large caster as shown. 
The caster was held in a hardwood plug 
driven into the tee, while two iron hooks 
fastened to the pipe carried the battery. 



Rubber Hose Stops Knock 
in Oil -Gauge Pipe 

Sometimes a car will get an annoying 
knock in the pipe leading to the oil gauge 
caused by back pressure on the oil pump. 
To eliminate this 
trouble remove a 
short section of 
the pipe near the 
pump or oil dis- 
tributor and install 
a piece of six-ply 
rubber hose. The 
hose should have 
an inside diameter 
at least Vm i n. 

larger than the outside diameter of the 
pipe. — ^J. L. Baker, Cooper, Tex. 
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Monkey Wrench Clamped to Edge of Drawing Board 
Supports It at Angle on Bench Top 



Wrench Supports Drawing Board 

When you use a drawing board on a 
bench or table top and wish to set it at a 



convenient working angle, but cannot find 
a suitable block or prop, a monkey wrench 
wiU often solve the problem. It is clamped 
to the upper edge of the board, at the cen- 
ter, as shown, so that it projects vertically. 
This method of supporting the board is 
better than the use of props as it does not 
permit the board to slip off. Also, by thus 
eliminating blocks, there will be plenty bi 
space under the board which may be used 
to lay the finished work. 



Stenciling Paint for All Materials 

A good all around water paint that is 
suitable for stenciling labels and addresses 
on shipping packages is made by stirring 
soluble casein, 1 lb., into boiling water, 5 
qts. A small amount of sosine red, nigro- 
sine black or other water-soluble aniline 
dyes should be dissolved in the water be- 
fore adding the casein to give the color 
desired. 



The Next Issue 

DRESSING UP YOUR HOME FOR CHRISTMAS 

Five interesting pages that describe simple methods of getting striking, deco- 
rative effects in and about the home, which help to put over the yuletide spirit. 

A HAND-CARVED BUFFET, SIMPLIFIED 

Method of carving shown in successive steps enables anyone to reproduce this 
luxurious buffet, or you may imitate the carvings with scroll-sawed overlays. 

HOW TO USE WOOD-TURNING TOOLS 

Information from an expert that really gets you acquainted with your wood- 
turning tools and makes it easy to do difficult jobs by getting the "knack." 

CASEHARDENING IRON AND STEEL 

Enables you to harden the surface of tools, machine parts, etc., so that the 
metal will resist bending and mechanical shocks while subjected to severe use. 

MODEL-LOCOMOTIVE BUILDING 

How to take and transfer accurate measurements, finish rough castings and 
correctly assemble a model locomotive with the least loss of time and labor. 

LIGHTED WALL AQUARIUM 

Small aquarium hangs on the wall like a picture, and its indirect, electric illu- 
mination, in color if preferred, makes an attractive display for your fancy fish. 
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CHAMPION 

Motorcycle 



FEEL the thrill of power 
that has won victory's 
checkered flag for Harley-Dav- 
son on track and hill all year. 

Seldom has one make of mo- 
torcycle won so many out- 
standing victories in a single 
season. In races, endurance 
runs, and hillclimbs Harley- 
Davidsons have scored an 
amazing total of wins and 
clean sweeps. 

You may never race your 
Harley-Davidson, but the sur- 
ging power, flashing speed, 
and rugged durability are there 
to call on when you need them 
— and all riders know Harley- 
Davidson as the CHAMPION. 

Do you know how easy it is to 
buy a Harley-Davidson, and 
how little it costs to run? Let 
your Dealer tell you about his 
easy-pay plans, and show you 
how readily you can aff ord'The 
Greatest Sport on Wheels." 

Send the Coupon for 
illustrated literature* 



^ Harley-Davidson 



(J/laJil-t&U^ Cou^xhx, 
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CRAWFORD BURTON ... gentleman rider ... twice winner of the 
Maryland Hunt Cup... dean of the strenuous sport of steeplechase ridintj... 
and a Camel smoker. Everyone is subject to strain. Hence the importance to 
people in every walk of life of what Mr. Burton says below about Camels. 




AIR HOSTESS. Miss 
Marian McMichael 
(R.N.), of American 
Airlines: "When the 
run is over, my first 
move is to light a 
Camel. I find a Camel 
quickly relieves any 
feeling of tiredness." 



SPORTSMAN. Rex 
Beach, famous big 
game fisherman and 
writer, says: "When 
I've gotten a big fel- 
low safely landed my 
next move is to light 
a Camel, and I feel as 
good as new." 




Have you ever tried 

v^ay of 

Crawford Burton, the famous American 
steeplechase rider, is speaking: "When I'm 
tired from riding a hard race, I feel refreshed 
and restored just as soon as I get a chance to 
smoke a Camel, So I'm a pretty incessant 
smoker, not only because Camels give me a 
'lift' in energy, but because they taste so good! 
And never yet have Camels upset my nerves." 
Note these important points: that Camels 



S COSTLIER TOBACCOS 
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Ciipyright, 1U34, 11. J. lleyuolds Tobacco Company 



Camels are made from finer. 
More Expensive Tobaccos?- 
Turkish and Domestic — than 
any other popular brand.'' 



this enjoyable 
heightening energy? 

taste so good. And that they make available 
your stored-up energy. 

You have heard the experience of others. 
Science tells us that Camel's "energizing ef- 
fect" has been fully confirmed. So try Camels 
yourself. You can smoke them constantly. 
For Camels are made from finer and MORE 
EXPENSIVE TOBACCOS. They never taste 
flat . . . never get on your nerves. 



NEVER GET ON YOUR N 
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FIGHTING FIRES IN YOUR HOME 



TAKE Dozens of 
SNAPSHOTS AT 

NIGHT 




IT'S EASY. Snapshots at night are now as 
easy to take as snapshots in the sunlight . . . thanks 
to super speed film and G-E MAZDA Photoflood lamps. 
And they're inexpensive, too . . . for G-E MAZDA 
Photoflood lamps are good for two hours of picture- 
taking . . . good for dozens of pictures. 
All you need is a camera with a fast F/6.3 lens^ 
(use wide open), some super speed film, and a few 
G-E Mazda Photoflood lamps in your light sockets. 
Then you are ready to snap pictures of your family, 
friends, parties or workshop products . . . indoors 
AT night! 

Your druggist or camera dealer can supply you with 
film and lamps. General Electric Company, Nela 
Park, Cleveland, Ohio. 

Box cameras and folding cameras with slow lenses can get good 
pictures with time exposures of one or two seconds. 



FOR ACTION PICTURES 

and shots of babies and pets, use G-E 
Mazda Photo>7<i5A lamps. They oper- 
ate simply, in light socket or from flash- 
light batteries. Enable even box cameras 
to get lively night shots. Each lamp gets 
one picture. Retails ior 15c. 




GENERAL ^ ELECTRIC 
MAZDA PHOTO LAMPS 



(Continued from page 884) 

a crack. If the air is cool to the hand it is 
still safe to arouse the other occupants and 
attempt to escape by the stairs; but if hot 
air rushes in and the pressure tries to 
blow the door back, slam it shut and don't 
open it again, even if there are others on 
the floor who should be aroused. A whiff 
of hot air and you will not be able to do 
anything for them or yourself. 

Your window is seldom more than half 
open. Use a chair to smash the glass and 
make the opening as large as possible. The 
more air you have to breathe the longer 
you can survive. Then shout to arouse the 
neighbors or passers-by. Unless it is so 
short a distance that it is safe to do so, 
don't jump except as a last resort. Tie 
your sheets and blankets together to make 
a rope, fasten one end to the bed or some 
other heavy piece of furniture, and scram- 
ble down. Even if the rope doesn't reach 
all the way, or your strength gives out be- 
fore you reach the ground, you will not 
have so far to fall. 

If you try the stairs, crawl along the 
outer edge of the stairway. The smoke 
and heat will not be as bad there. If pos- 
sible, wet a cloth and place it over your 
nose and mouth; it will enable you to 
breathe in air that might otherwise over- 
come you. If you enter another room, 
close the door behind you and take the 
same precautions when opening it that 
you did with your own. That you could 
safely breathe in the hall three minutes 
ago is no sign you can now. 

The first thing to do when a big fire is 
discovered is to call the fire department. 
However, there are many times when a 
person, discovering the fire as it starts, can 
be his own fireman and possibly prevent 
several hundred dollars damage. 

Defective electrical wiring or equip- 
ment often starts fires. How long is a short 
circuit? It is a short circuit as long as it 
is short, and the only way to eliminate it 
is to shut off the current. In most cases a 
fuse burns and the current is automatical- 
ly stopped, but until it is the fire hazard 
is there. If you see smoke coming from 
any electrical source, pull the main switch 
and shut off the current. So know where 
the main switch is located. Once the cur- 
rent is shut off the fire may be fought the 

(Continued to page I ISA) 
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Here's how to take 
snapshots like this 




f 



AT NIGHT! 




Sight th* tubjtct, click th* 
shutter — and you've mad* 
tha pictur*. Phetofleed 
bulbs cost 25( each— lost 
for many pictures. 



...with Eastman's new 

high-speed ''SS" Film 

'pHIXK HOW MUCH more thrilling picture 
J- nialciriB Ix coniosI Now you can take snap- 
shots indoors — at night! 

All the "homo life" scenes you could never 
get are at your finder tips— witliout special 
Gklll or elaborate c<iuipnient. 

' Use a camera with an /.G.3 (or faster) 
lens, loaded with Kodak Super Sensitive 
Panchromatic Film. This high-speed (ex- 
tra sensitive) " SS " Film does the trick- 
it's three times as fast as ordinary film 
xmder artificial Ught. 

For light, use two or three Mazda Pho- 
toflood bulbs. Just hold the camera in 
yoiu- hands as you would outdoors, set for 
1/25 second, lens at /.6.3 opening, and 
click the shutter. You've made a snap- 
shot, lufloors. At night. 

For indoor pictures at night with slower 
lens cameras (inclufling l)o.\ models) use 
Verichrome (or "SS") and a Photoffos/j 
bulb— .see free folder— with camera set 
for "time" exposures. 





KODAFLECTOR — Inexpensive, efficient . . . makes 2 
Plioiotlood bulbs do the work of g. Complete, with 
stand, reflectors and cord, $$. 



KODAK "SS"— the 

liylitiiing-fast film, 
with the Kreen liKht- 
ning flashes on the 
familiar yellow box — 
the film that, indcwrs 
or out, in any lisht, 
improves picture 
quality. 

KODAK SIX-20 with 

Kodak Aniisii^mat 
lens /.6.3 is ideal for 
night snapshots. Pic- 
tures 2 ' 4 X 3 ,' i inches, 
price $17.5". Kodak 
Six-i6, with /.6.3 lens, 
pictures 2\ x 4Ji 
inches, {20. 



IF IT ISN'T AN 
EASTMAN, IT 
ISN'T A KODAK 



FREE FOLDER . . . complete instructions on indoor night photography. 
I'liiilof/ooi/ snapshots . . . V\\oX.oflash pictures ... all are covered in this 
free folder. At your K<xlak dealer's — or write for your copy today, 
Eastman Kodak Company, Rochester, New York. 
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THEY SHOOT 'EM ANYWAYS! 

(Continued from page 859) 

them safely back to the office. However, 
science has been busy in the newspaper 
cameraman's behalf, developing new types 
of cameras for special kinds of work. One 
is of the "candid camera" type, being small 
but with a powerful lens. With a camera 
of this type the photographer can take pic- 
tures without brilliant illumination or 
flashlights and the camera is so inconspic- 
uous that the subject seldom knows he is 
being photographed. Still another news 
camera is equipped with a powerful tele- 
photo lens. Such cameras are used at prize 
fights for, contrary to general opinion, the 
photographer does not sit in a ringside 
seat, but in a balcony eighty feet or more 
from the ring. 

The very latest scientific achievement in 
newspaper cameras is the color camera. By 
its use, the newspaper is enabled to reprint 
news pictures in actual color. Due to its 
complicated operation and the length of 
time necessary to take a picture, the color 
camera at first could only be used for 
posed pictures. But the color picture cam- 
era has been so far developed that it has 
already taken such news pictures as naval 
planes in flight and courtroom scenes. The 
color camera is now actually in advance of 
the mechanical facilities of the newspaper. 
So far the complexities of printing are 
such that a color picture may be used only 
in a Sunday newspaper or a magazine but 
in the near future, newspapers probably 
will begin to use color pictures. 

What are the chances of the young man 
to break into the ranks of the newspaper 
photographer? Very good, according to 
Mr. Sileo, who points out that newspapers 
ar& demanding more and more pictures to 
tell the story. While such outstanding 
dramatic pictures as the sinking of the 
"Vestris" in 1928 were snapped by an am- 
ateur it is rarely that a chance accident 
such as this occurs in which the amateur 
may prove his mettle. The best way for an 
outsider to break in, is to submit pictures 
as a correspondent from his home town, to 
attract the attention of the photo editor. 
These, if they possess sufficient news val- 
ue, are used. Still another way is to start 
to work in the darkroom of a news photo 
bureau or newspaper. Some of the best 
newspaper photographers have gone up 
the ladder by this method. 



FIGHTING FIRES IN YOUR HOME 

(Continued from page 116A) 

same as any other — with fire extinguisher, 
water, or by stamping it out. 

If that pan of boiling grease on top of 
the stove starts blazing, don't throw water 
on it. Water will most likely cause the pan 
to overflow, spreading the flaming liquid 
to other parts of the kitchen, also the wa- 
ter will turn to steam and may scald you. 
When frying in deep fat, keep a lid handy 
— one larger than the pan. If the fat blazes 
up, clap the lid over the pan and the fire 
will die for want of air. If the flaming 
grease has spread to other parts of the 
room, throw on sand, salt or flour. If the 
roast in the oven catches fire, shut the 
door and let it burn itself out. 

If you smell gas, don't strike a match to 
look for it. Spread soapsuds over the sus- 
pected pipe and watch for bubbles. All big 
fires start from little ones. So keep a good 
fire extinguisher handy, be sure it is in 
working order and know how to use it. 
And remember to direct the stream at the 
base of the blaze, not just in its general 
direction. 

To avoid being trapped in that top floor 
bedroom, put in a skylight or an automatic 
vent above that open stair well. If you are 
handy with tools, you can make the vent 
yourself. All you need is a door in the 
roof, counterweighted so it will open out- 
ward. A fusible link, which melts at a 
temperature of 165 degrees, holds the door 
closed, but when the heat begins piling up 
the link melts, the door opens, and gives 
the fire a natural vent. The door will do 
nothing to extinguish the blaze, but it will 
make it possible to remain alive on that 
top floor long enough to escape. 

If your house has a flat roof and you 
prefer a skylight, don't make it of heavy 
wired glass that will not break. Before the 
air becomes too hot to breathe you want 
that skylight to break. Therefore make it 
of ordinary window glass, and put the pro- 
tecting wire above or below it. A hail 
storm might break the glass, but a new 
pane is cheaper than a funeral. 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 
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REVOLUTIONARY DISCOVERY 
IN OIL REFINING ! 

. . . t/iat wi// sayeAfil/ions qfDo//ars^rJi^oto97Sfs flits J^nfer 



Socony-Vacuum Clearosol Process purges 
oil of impurities. .New Mobiloil Arctic 
starts easier . . lasts much longer . . 
protects engines in zero weather. 



THIS WEEK Mobiloil dealers are 
selling a new kind ot Mobiloil 
Arctic, made in a new way 
called the Clearosol Process. 

By actual test, this oil makes start- 
ing as much as 50% easier — lasts up 
to 25% longer — eliminates gum 
and sludge. 

It flows quickly at low tempera- 
tures, yet holds its body under 
extreme ranges of heat. 

Because it holds its body no mat- 
ter how hot your engine may get, 
parts keep clean . . . rings never get 
stuck . . . valves don't gum up. 

You may well ask, "How does all 
this hai)pen?" The answer lies in a 
new approach to oil refining. 

In the past, refiners tried to re- 
move natural impurities from oil by 
acid baths and filters. Socony- 
Vacuum found a way to wash away 
these non-lubricating elements. 



Here's miniature 
refinery where 
Socony-Vacuum 
worked on Clearo- 
sol Process. Big 
tanks like those 
below hold mate- 
rials that wash 
away impurities. 



Our new process actually dissolves 
impurities — much as soap and water 
dissolve dirt! The oil that results is 
practically lOO'o pure. Such an oil 
is naturally worth more to you, 
but we haven't increased the price 
per quart by a single cent. 

Now is the time to prepare your 
car for Winter driving. Drain off your 
Summer oil — and refill now with 
clean, fresh Mobiloil Arctic. Just go 
to the dealer who shows the Mobiloil 
sign with the red Gargoyle — or the 
familiar sign of the Flying Red Horse. 

Socony-Vacuum Oil Co.. Inc. 



Mobiloil Arctic S 

MADE BY THE NEW SOCONY-VACU UM CLEAROSOL PROCESS 

When lorithif/ to advertisers please mention Popular Mechanics 




120A 



POPULAR MECHANICS 



ADVERTISING SECTION 



Do 

.you 



* To fix furniture 
and household ar- 
ticles heretofore un- 
fixable? 

* To glue perma- 
nently . . . models, 
boats, and all wood- 
craft? 

* To make and re- 
pair sports equip- 
ment (skis, fishing 
rods, toboggans, 
gliders, etc.)? 

* To make your own 
waterproof crack- 
filler? 



FREE 
BOOK 




TELLS 
HOW 



Send for YOURS . . today 

Every handyman, home-craftsman and manual-train- 
ing student should have this interesting and helpful 
Gluing Guide. It contains dozens of money-making and 
money-saving ideas on building, repairing and mending 
things easily and permanently. It tells how you ca.: glue 
everything to stay glued ... in spite of moisture, '. at, 
rough usage or plain neglect. 

YOU WILL ALSO RECEIVE 

at no cost, a generous trial package of CASCO 
Waterproof GLUE . . . the same super-strength, 
wonder-working adhesive used in big woodworking and fur- 
niture factories. You will be amazed and intrigued to find 
that CASCO — a clean, non-odorous powder — mixes so 
quickly in cold water, forming a creamy, easy-spreading glue 
that makes all jobs permanent, heat-proof and moisture-proof. 

The Big Secret of 
CASCO'S Great Strength 

Unlike ordinary glues and pastes, which harden 
merely by evaporation, CASCO sets chemically like 
concrete. You only have to glue it once with CASCO. 

^ Your Hardware Dealer carries CASCO In 1 0c, 85c, ^ 
40c and 65c cans. Also 5-lb. and 10-lb. sizes. ^ 

TEAR THIS OUT... MAIL TODAY 

(Save 2c— stick it on a penny post card) 



[ THE CASEIN MFG. CO. OF AMERICA, INC. 

I 350 Madison Avenue, New York, N. Y. 

J Please send me my copy of the CASCO Gluing 

I Guide together with your free trial sample. 

I Name 

I 

^ Street 

i City State 

I P.M. 12-34 

fHHHHiBaBlBBHiHHMMBBBaBMiBBB 



Suggestions That Help in Gluing Work 

An ordinary feather will be found help- 
ful for applying glue in difficult places 
such as inside corners, dowel holes and 
small mortises. Another difficult gluing 
job is the application of ornaments, over- 
lays and light moldings to flat surfaces, as 
the glue will often squeeze out into the 
corners next to the ornament. To avoid 
this, spread the glue on a flat board, which 
has been warmed slightly, press the orna- 
ment against it, and then lift it immediate- 
ly and put it in place. You will find that 
just the right amount of glue will be picked 
up to make the ornament adhere. Since 
shrinkage of green lumber that has been 
plain sawed is slightly greater on the side 
farthest from the heart wood of the log 
from which it was sawed, glue should al- 
ways be applied to the side nearest the 
heart wood as it also has a tendency to 
shrink the side of the board to which it is 
applied. In this way, it helps overcome the 
slight concavity the board assumed in cur- 
ing. Glue contains moisture, and when 
applied to wood, it causes a certain amount 
of swelling, which is only temporary. For 
this reason, do not glue up cores and then 
surface them down to thickness immedi- 
ately, or you will have sunken places at 
the joints. Let the cores dry first. If you 
have a solid desk door or similar item 
which has been partly split and you wish 
to repair it, take a soft-wood wedge and 
drive it in at the end of the break. The 
wedge will spread the crack so that glue 
can be applied with a feather. — John E. 
Hyler, Peoria, 111. 



Glue Prevents Knot in Rope End 
from Untying 

When knotting 
the end of a rope 
to prevent fraying, 
it is a good idea to 
dip the knot in 
glue and let it dry 
before using. This 
will help keep it 
from loosening. If 
the rope is to be 
exposed t o t h e 
weather or used 
where it is likely to get wet, a good grade 
of waterproof glue should be used. — W. F. 
Schaphorst, Newark, N. J. 
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NEW GENERAL ELECTRIC 
COMPLETE WORKSHOP! 



SEE IT AT YOUR 
GENERAL ELECTRIC 
REFRIGERATOR 
DEALER 




CIRCULAR SAW 




COMPLETE! 

Motor, Bench 

and Tools 
43 Parts In All 

$1Q00 



DOWN 

Balance — Easy 
Monthly Payments 



LATHE 




JIG SAW 




See this Efficient, Sturdy, Direct-drive 
Quality Machine Demonstrated. 
Banishes All Belts and Pulleys. Com- 
plete tcith Motor, Bench, and Tools 

NOW General Electric offers a com- 
plete wood and soft-metal working 
machine for home and shop use. Direct 
motor-drive eliminates belts and 
pulleys. Special clamping arrange- 
ment makes it possible to change from 
one attachment to another in a few sec- 
onds. Sturdy, reinforced steel cabinet 
gives the machine firm support— yet 
it is light enough to be moved at will. 

COMPLETE - COMPACT - EFFICIENT! 

When you get this complete WORKSHOP — 
there's nothing else to buy. Motor, bench, drills, 
tools are all provided. G-E introduces this ma- 
chine after years of research and development. 
Compact, high-efficiency ball-bearing motor has 

shaft reduced to at the bearings. The f D p E" I 
powerful torque and inertia of the armature as- ' ■ 
sure continuous flow of power at the cutting edge. 
Ideal for the home craftsman, professional wood- 
worker, or small shop. When you see its complete- 
ness — realize that there is nothing else to buy — 
the astonishingly low price will truly amaze you. 




Write 
for free 

book giving full description 
of G-E WORKSHOP. 
Address General Electric 
Company, Nela Park, Dept. 
PM-12, Cleveland, Ohio. 



SANDER 




GENERAL B ELECTRIC 



When writing to advertisers please viention Popular Mechanics 
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Want to Bag 
More Game? 




These two valuable booklets, SENT 
FREE, tell how to improve your shoot- 
ing! How to aim, lead, practice. Prop- 
er gun weight, barrel boring, testing 
for gun fit, etc. "Days with Super-X" 
gives actual experiences with Super-X 
on game, from quail to geese. Hints 
on bli nds, decoys, etc. A world of help- 
ful information worth dollars to you. 
But we send them absolutely FELEE ! 
Mail Coupon today! 



2 Shooting Booklets FREE! 



Western Cartridge CoMPANTj 
Dept. 1^46 East AltoQ, Illinois. 

Send, FREE, the two booklets, "HOW TO HIT 
•EM" and "DAYS WITH SUPER'X." 



Name 

Street or R.F.D 

Post Office State. 




SCIENTIFIC— SIMPLE TO USE 

Book,"RevealingNature'sWonders,"Free 

Made by world-famous lens specialists, the 
Wollensak Microscope satisfies many scientific needs, 
yet a bright 12-year-old can operate it. Reveals 
miracles ol Nature everywhere around you. Yields 
wonderful photographs. Endless entertainment. 

No. 425— Magnifies 100 to425diam J18.50 

No. 235— Magnifies 110 to 235 diam 15.50 

No. 150 — Magnifies 70 to 150 dlam 12.50 

No. 100 — Magnifies 100 diameters 5.00 

Slide Set — Make slides at home 3.50 

At dealers, or direct from \ia, prepaid. (Also 
C.O.D. U preferred.) Money-bacK Guarantee. 

BUY AMERICAN 

"Revealing Nature's Wonders," illustrates, 
describes Microscopes, Telescopes, Binoculars, 
Free. Write today. 

WOLLENSAK OPTICAL CO. 

870 Hudson Ave. Rochester. N. Y. 
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^'^l HIGH VOLTAGE BRINGS 
SUPER -POWER AGE 

V/ (Continued from page 890) 

trical range in his Fifth Avenue mansion. 
Only a millionaire could afford the luxury 
of electric cooking in that day, but the 
mass production methods of electrified in- 
dustry soon made it possible for almost 
anyone to enjoy an electrical dinner. 

By 1920, when power-line voltages were 
up to 165,090, electricity was universally 
recognized as the ideal source of energy. 
In 1922, when radio broadcasting began, 
the voltage was up to 220,000 and power 
lines had a range of 250 miles. Today, 
Tesla himself foresees the day when in- 
dustry will demand, and get, electric pow- 
er through the same transmission as the 
radio voice. 

The all -electric home is a reality. 
Soon we will celebrate the completion of 
Boulder Dam, with a transmission line 
that transmits vast power to a distance of 
about 300 miles. 

Where do we go from Boulder Dam? 
There is a cue to follow in the history of 
power development. In 1895, when trans- 
mission lines were carrying barely 10,000 
volts, engineers were experimenting with 
100,000 volts. In 1910, when the lines car- 
ried 110,000 volts, they were working on 
220,000 volts. In 1922, when transmission 
was at 220,000 volts, engineers studied the 
possibihties of 1,000,000. 

As Boulder Dam is hurried into opera- 
tion with 287,000 volts, the research staff 
in General Electric and investigators of 
Massachusetts Institute of Technology are 
studying currents of 5,000,000 volts! 




COMPLETE 

Movie Outfit 

No knowledge of photography required. 
You can take and show movies equal to 
tho84; prtwluced by most exi>en3ive 
outfiw. BIG VALUE. 



Complete Outfit 

$1375 

Postpaid 



CAMERA — takes clear, briUiant pictures. 
Unes 16mm. fUm. 50 ft. roll. 
PROJECTOR — shown pictuwu. biz. clear and 
lif<^4ike. U^oa IGmm. &lm. Operates from any 
lilCht BockeC. 

DONT MISS THIS BARQAIN 
W3 atao Ka9€ a complete lint 0/ film tuhji^ctt 
for any projector. Write NOW for big. FREE 



Deirt. a-79 



Cninlogue of Movie ffuppjtVs. 
PARAMOUNT MFG. 



CO. 

Bo ton. Mas*. 




MYSTERIES OF EPIDEMICS 
ATTACKED BY SCIENCE 

(Continued from page 827) 

then decline and fall, later to rise again? 
Do weather or other conditions periodical- 
ly render man easy prey for certain types 
of disease-producing organisms? 

Infantile paralysis has been known, ac- 
cording to recent archaeological discov- 
eries, since at least 3700 B. C. Ever since 
recorded history, influenza has flared up 
violently every seventeen years. Usually 
it becomes a worldwide epidemic, like that 
which during the world war struck 30,- 
000,000 people all over the globe. 

(Continued to page 136A) 
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NOW COMES A FINER ERECTOR • • AND A 
BIGGER PRIZE CONTEST - • FREE CHEVROLET 
GRAND TOTAL OF 1.001 PRIZES! 



BOY ENGINEERS WIN 

:hevrolet BIG PRIZES! 




FIRST PRIZE WIN- 
NER LAST YEAR— 
Here is Eugene White, 
Jr. of West Fairview, 
Penna., with his mar- 
velous model of an 
electric crane and 
shovel that captured 
first prize in the 1934 
Erector Contest. Look! 
It's as big as he is. 
Eugene had his choice 
of a free trip to any 
place in the United 
States, but decided to 
use the money towards 
a college education. 

YOU BUILD LIKE 
A REAL ENGINEER 
WHEN YOU BUILD 
WITH ERECTOR 

In background, a trav- 
eling magnetic crane in 
a steel mill that will 
lift 7H tons of metal 
at once. 

Foreground, the trav- 
eling magnetic crane 
made with the New 
Erector No. 7^^ set. 




THE NEW ERECTOR SENSA- 
TIONAL No. 7 SET— Contains the 
powerful Gilbert 110-volt motor, all- 
purpose gear box, girders, gears and 
other real engineering parts for build- 
ing over 150 action models. Erector 
Sets start at 0.00. Be sure to see the 
famous No. 4 — ^the "Super-6" Erec- 
tor — and the Sensational No. 7. 



HELLO BOYS!^^" anything 
■■■■■■■^ "'^ ' you can own that will give 
you so much thrilling fun as Erector? Just listen to 
this. 

With Erector you can build a trench digger — with 
a real electric motor in it — and make it work just 
like the ones you see on the highways. You can 
construct motor trucks, fire engines, aeroplanes, 
locomotives. Put them together — piece by piece — 
with your own hands. You can build drawbridges 
that actually open and close — a towering ship crane 
such as used in Uncle Sam's Navy Yards — a mighty 
hoisting engine — and dozens of other thrilling 
engineering marvels . . . Then you can hook up 
the powerful Erector electric motor and make them 
hum with action. You are a full-fledged engineer 
when you have an Erector — because Erector is just 
like real engineering. 

TUNE IN "THRILLS OF TOMORROW"— Follow 
' " ' " " I t\ "Spike" Butler in his hair-raising adven- 
tures. NBC — WEAF network, Fridays, 6:00 P. M. See 
your local newspaper for other NBC stations. 



HERE'S YOUR CHANCE TO WIN A BRAND 
NEW CAR OR OTHER VALUABLE PRIZE! 

How Eugene won his exciting prize is a real true story. Now 
you can do the same. This year I am having another Erector 
Contest — with bcllcr prizes than before. First prize is a 
Chevrolet auto. Then there are bicycles, cameras — a total of 
1001 thrilling awards. 

So right now, do these two things. First, mail the coupon 
below, and I'll see that you get my big illustrated "Look- 
'em-over" Book and an entry blank for the prize contest. 
Then go to the nearest toy store and pick out the Erector 
you want. Take your Dad along. He'll want to share iu 
the fun . . . And good luck in my big prize contest. 

Your '^-''^(^^^^ 

FREE— Clip the Coupon 

421 Erector Square, New Haven, Conn. 

Send me the big colored Erector "Look-'cm-over Book and 
entry blank for the Erector Prize Contest — both free. 

Name 

Address • • 

City 



State . 
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UNCLE SAM BACKS HOME BUILDING 

(Continued from page 852) 

simple. The prospective builder will be 
required to hold a fair equity in the land 
or own it outright. He will be able to bor- 
row up to eighty per cent of the appraised 
value of the property, this value to include 
the land and the contemplated structure. 
The maximum that can be borrowed will 
be $16,000. The government will encour- 
age long term loans, with installment pay- 
ments running up to twenty years. With 
the monthly payments thus actually lower 
than rent, any family with a regular in- 
come will find it economically unsound 
not to own a home. 

The inexperienced builder should con- 
sult an architect as the first step. The ar- 
chitect can not only convert your ideas 
into workable plans, but his services in- 
clude specifying materials, obtaining esti- 
mates from contractors, and supervising 
the construction. The owner may deal with 
a general contractor, or with sub-contrac- 
tors such as carpenters, painters, plumbers 
and electricians. In the latter case he 
must prepare a total estimate for submis- 
sion to the lending agency. The owner may 
also buy the materials and hire the labor 
himself, or even do his own work; or he 
may turn over all details to the architect 
or general contractor. 

With the Production Credit associations, 
organized under the farm credit act, al- 
ready in operation, and with the housing 
survey conducted by the department of 
agriculture already completed, the farmer 
wiU be able to obtain more help in plan- 
ning than will the city dweller, at least 
until the federal housing administration 
has a chance to catch up. Complete work- 
ing drawings for forty-two types of rural 
houses are already prepared, and may be 
obtained at five cents a sheet. County com- 
missioners and local lumber dealers have 
been furnished with catalogues of these 
plans, or may obtain them from their 
State Agricultural College. The farmer 
may thus select the type of dwelling he 
desires to build and obtain a full set of 
blueprints for about $1.50, while his city 
cousin must pay an architect for similar 
drawings. Blueprints for barns, silos, 
chicken houses, and other farm buildings 
may now be obtained through the same 
agencies at prices that barely cover the 
cost of printing. 
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THE MAKING OF A SLED DOG 

(Continued from page 894) 

government scientists have been working 
on the case for years. First the animals 
have a heavy discharge from eyes and 
nostrils. Then comes a complete loss of 
appetite. Then follows paralysis of the 
hind quarters. Then death. They die fovir 
to eight days after the first symptoms and 
ninety per cent of the cases are fatal. 

The dogs are trained from early life to 
take their place in the harness. Soon they 
learn to follow a leader, and pull in unison. 
When traveling over ice in the extreme 
cold weather they wear boots, else the 
contact with the ice would rip the flesh 
from their feet. In recent years husky dog 
derbies are being run at a variety of win- 
ter resorts, with three-day races custom- 
ary in the eastern resorts and two-hun- 
dred-mile events the rule at the northern 
frontier towns. The course for three- day 
races is usually forty miles a day. The 
dogs usually make the forty-mile runs in 
better than four hours. At The Pas, north- 
ern Manitoba, and other frontier posts, 
the race is a straight long-distance endur- 
ance contest, with no breaks in the course. 

In the three-day races the driver may 
not change any of his dogs, nor alter their 
positions once the first day's race is fin- 
ished. The dogs are marked with black 
paint so a driver cannot substitute. If one 
of the dogs breaks a leg or becomes sick, 
the driver must get along as best he can 
with the remaining team. And it is not un- 
usual after a hard race to find one or more 
of the dogs riding the sled at the finishing 
point. Scouts are posted along the route, 
and the slightest sign of cruelty to dogs 
disqualifies a racer. The course in the east 
is usually along fairly clear roads, but a 
heavy snowstorm may make traveling hard. 

Drivers run behind their sleighs. When 
the team is going at good speed, the driver 
rides on the runners. Going up hill he al- 
ways pushes to help the dogs. In snow- 
drifts he clears the way as much as pos- 
sible, for time counts, and the dogs must 
not be too tired from this sort of work. 
Fish and meat are fed to these dogs. In 
the north more fish than meat is on the 
diet, for fish is a staple food, while meat is 
expensive. Racing dogs, liable to win 
purses running into thousands of dollars, 
are fed red meat in addition to fish, even 
in the northland. 
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Science develops a Magic Brain 

that makes All -Wave Radio actually think! 




RCA Victor engineers produce 
uncanny governing unit in 
all -wave chassis that is direct- 
ing force for superior long- 
and short-wave performance 



Here's the new and exclusive RCA 
Victor development that permits far 
greater latitude in all-wave perform- 
ance. Human in its power of selec- 
tion and direction of discovering 
signals, it can be compared to the 
human brain. 

RCA Victor engineers have suc- 
ceeded in designing the radio fre- 
quency ahead of the first detector 
so that it functions with equal effi- 
ciency on all bands. It amplifies the 
signal you tune four times, without 
acting on noise, cross-talk, image fre- 
quencies or other interfering factors. 
Thus, the wanted signal is super- 
charged, resulting in a four-to-one 
signal-to-noise ratio and a practical 
eliininationof back-ground noise and 
cross-talk. Reproductionis clear, with 
a higher-fidelity tone. 

The second great advantage is a 
separate and distinct set of three 
coils acting for each band. Each coil 
is trimmed or adjusted individually 
for maximum performance. 

You get an enormously increased 



RF STAGE BALL RUN TUNING 
TRANSMISSION 



MUinCOIl 
SYSTEM 



CALIBRATED 
AIRPLANE DIAL 



BAND 
SPREADER 




TRIAAAURS 



WAVE-BAND 
INDICATOR 
DUAL RATIO 
TUNING KNOB 



TRIPLE ACTION 
SWITCH 



Here you see the relation of the "Magic Brain" to the rest of a typical l2-tube RCA 
Victor all-wave chassis. Indicated by the pointers are those parts of this unit which, 
acting in unison, produce the finest all-wave recep- - 
tion you've ever heard ! 



range in these new receivers — as 
much as 140 kc to 36,000 kc! Every- 
thing, practically, in the world of 
radio is yours. Also, in "Magic Brain" 
chassis of 8 tubes or better, an exclu- 
sive "X" band is provided — for 
hourly U. S. Government weather 
aviation reports. An interesting pam- 
phlet on the "Magic Brain" is offered 
you, free. Use coupon below. 



GET THE INTERESTING 

ANSWERS to these 
"Magic Brain" Questions! 

What is the "Magic Brain"? 

Why you get higher fidelity tone? 

What are the 3 reasons for the RF stage? 

How does the multi-coil system work? 

Why is it BO necessary? 

Why is high "Signal-to-noise" ratio good ? 

What extra mechanical features has it? 

How wide is the KC range? 

— the answers to these and many j 
other questions are given for you 
in a free pamphlet. You are in- | 
viled to get your copy. Use this . 
coupon now. | 




TABLE MODEL 128. "Magic Brain" 
Superheterodyne, domestic, foreign, 
police, amateur wave 95 

"X" Band it on ail tets of 8 tubtt or more 
RCA Victor Instruments priced from 
$18.75 to $375, equipped with KCA 
Micro-Sensitive Radio Tubes. AU 
prices F.O.B. Camden, N. J., subject 
to change without notice. Any short- 
wave radio performs better with RCA 
World-Wide Antenna. 

~" i 



RCfl VICTOR 

RCA VICTOR CO., INC.. ONE UNITJOF RADIO CORPORATION OF AMERICA . . .THE WORLD'S LARG- I 
E.ST RADIO ORGANIZATION. OTHER UNITS: NATIONAL BROADCASTING CO.. INC....R. C. A. COM- 
MUNICATIONS, INC....RCA RADIOTRON CO.. INC RADIOMARINE CORPORATION OK AMERICA U 




RCA Victor Co., Inc., Camden, N. J. 
D. |.t. M 

I'm interested in getting more details 
on the "Magic Brain". Kindly send me 
the pamphlet you mention. 

Name 



Address- 



City_ 



.State- 
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MILLIONS DEMAND TUMS 
FOR GAS . . . HEARTBURN 

IT'S liable to happen any time — that dreaded at- 
tack of acid indigestion. That's why most 
sufferers keep TUMS handy for an emergency. No 
need to be held up by fear of heartburn, sour stom- 
ach, or that nauseating gassy fullness, when your 
favorite foods appear on the dinner table. Millions 
now know that TUMS do not contain soda or any 
water-soluble alkali — to over-alkalize the stomach 
or harm the kidneys. When TUMS correct the acid 
condition any excess passes off inert and imab- 
sorbed. 10c a roll at any drug store. The 3-roll pack- 
age containing handy metal pocket carrier, only 25c. 




1935 Calendar - Thermometer, beaatffnllr de- 
■iffned in culura and Kuld. Also samplea IVMS 
and NR. S*'nd utamvfor postage and oatkina 
<oA,U. LEWIS CO., Dept.31-TJJ.St. LocdT.Ma. 



TUAAS 



TUMS ARE 
ANTACID . . 

NOT A LAXATIVE 



FOR THE TUMMY 



Mi 




HANDY TO CARRY 



For a laxative, use the safe, dependable \'egetable |LD 
Laxative NR (Nature's Remedy). Only 25 cents 



#1^ Tfreeslmo Cash ^^^^^^^ 

W Be independent, start a wood ^ 
sawins business, have money com- 
ing in all the time. Use the portable engine year 'round. 
Pay» for itself. Low factory prices. Big FREE Catalog. 

WITTE ENGINE WORKS 

6749 OAKLAND AVE. KANSAS CITY, MO. 




VEST POCKET ADDING MACHINE 

Ad'J-i, SuljtnictH. Multipli'*!', Divides. Doph work nf cosily 
nim'hiiic. Not a toy. Million duUar capacity. Simple and 
accurate. Guarunte*.'d 5 years. 

FREE TRIAL 

—SEND NO MONEY— 

Jii3t name und addreM. We will ship Calculator immedmU'ly . 
On dolivf-ry pay pofltmnn $2.50 (pliia fpw cents poftlagt). 
(If outride U. S. «*nd crmh.) 10c additionaMn lieathpretle 

Crifl*". !f H/iti-ti< d fiftcr 10 d >v-t* tr'i.l ynn g- t ymir money 
buck. THOUSAND^i OF SATISFIED USERS. Wrirc fur 
Aet-nts' I*rop<i.~iti'>i 
p. O. Box 1118. 



.5Q 

Total Cm! 



CALCULATOR MACHINE CO. 
0«pt. 31, CHICAGO. ILLINOIS 



MOVIE MAGIC IN THE MAKING 

(Continued from Roto Section) 

script. The plot may call for a lion to 
chase a monkey through the jungle. In 
real life the monkey might dodge out of 
the picture or the lion might kill it. The 
monkey is filmed as it runs across the set 
alone, the cameraman swinging his cam- 
era so the monkey stays near the right 
edge of the film. Then the lion is made to 
dash along the same path and this time the 
cameraman "leads" so that the lion is in 
the left half of the picture. By blending 
the right half of the first film with the left 
half of the second a realistic chase is ob- 
tained. 

In a recent picture it was necessary for 
the hero to ride a hippopotamus onto a set 
and then stab it so the animal would 
stumble and die right in front of the cam- 
era. The problem was solved by using a 
tame hippopotamus and a knife fitted with 
a collapsing blade. The hippopotamus 
came charging toward the camera and as 
the actor raised his knife for the fatal 
blow the scene was cut. The rest of the 
picture was made in reverse, with the hip- 
popotamus lying down and the actor hold- 
ing the knife so that it was apparently 
plunged in to the hilt. At a signal the ani- 
mal struggled to its feet and then the actor 
raised his knife. When this part of the 
film was run backward the actor appeared 
to kill the animal in lifelike fashion. 

The exciting screen chases that furnish 
thrills to every one are rarely filmed the 
way they appear. In some cases, such as 
an alligator swimming after a dog that has 
fallen into the water, it may be that the 
alligator and the dog never saw each other 
and the suspense is manufactured by clev- 
erly using alternate strips from two dif- 
ferent films. First you see the dog strug- 
ghng in the water, then a shot of an alli- 
gator as it comes to the surface and looks 
around, then back to the dog swimming, 
then back to the alligator, apparently 
swimming in pursuit. 

(Concluded next month) 



CPopular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self-addressed envelope. 
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BOY CHEMISTS DISCOVER 
AMAZING SCIENTIFIC SECRETS 



DOG FLEA 



SEE HIDDEN SCI- 
ENTIFIC WONDERS 
WITH THE NEW 
GILBERT MICRO- 
SCOPE— ImaKine 
se«inK a fly*s foot ao 
that it looks as large 
as a cat's paw — salt 
crystals so big they 
appear like lumps of 
ice — and thousands 
of other wonders of 
Nature and science. 
The powerful Gilbert 
microscope makes 
Chemistry more 
thrilling than ever. 
Packed with Gilbert 
Micro Chemistry 
Sets No. 4 and 
No. 7 or it 
can be pur- 
chased sep- 
arately. 



mmmhiummmiml 




rCILBERT INVENTOR'S LABORA- 
TORY OUTFIT— Picture yourself in 
I front of this marvelous Laboratory 
|Out6t. Dazzling; rows of chemicals 
1 mounted in real laboratory-style 
L racks. Test tubes, mortar and pestle 
[and other fascinating equipment. A 
I big metal work tray. Larf;e kit box, 
I with detachable legs, that becomes 
permanent laboratory. Complete 
with three excitini; books — C/iem- 
ittrv. Chimical Magic and Gtatt 
Blowing. $10.95. Other Gilbert Out- 
. fits from $1. Larger sets contain ad- 
I ditional books on Mineralogy A Hy. 
drautie A Pneumatic Engineering 



Free Chemistry Book and Excit- 
ing Magazine — Fill out this cou- 
pon and mail it today for free 
copy of Mr. Gilbert's book 
"How to Become a Chemist" il- 
lustrating and describing each 
Gilbert Chemistry Outfit. Also 
free copy of the thrilling new 
magazine "Home Chemistry." 




MYSTIFIES FRIENDS— WINS GILBERT 
CHEMISTRY AWARD— You'd never 
Kuess in a million years what WinBrld 
Worth of Eliubelh.N. C. i> about to do. 
With a strange chemical you cannot se«, 
he writes a word on his bare arm. Then 
he brushes over it with another Gilbert 
Chemical — and presto — the word leaps 
out in a bright red color. $50 was Win- 
lield'a reward for developing this fascinat- 
ing experiment. 



$100.00 

ANNUAL AWARD 

and twelve awards of $10.00 each 
"To the boy doing what, in 
my opinion, is the most im- 
portant chemical research in 
1935, I will make a cash 
award of ^100.00. To the 
twelve boys doing the most 
important chemical research 
I will award ^10.00 each. 
Applicants for these awards 
must not be over 17 years of 
age, and must send me a full 
description of their experi- 
ments by June 1st, 1935." 



HOW YOU CAN 
BECOME A MASTER 
OF 

CHEMICAL MAGIC 
WITH A 

GILBERT 
CHEMISTRY 

OUTFIT 



WOULDN'T you like to 
perform thrilling experi- 
m e n t s such as Winfield 
Worth and thousands of other 
boys are doing? Have a chem- 
ical laboratory of your own! 
Make chemicals change color 
— transform liquids into spar- 
kling crystals — and explore 
countless other mysteries of 
the chemical world. You 
might win one of the cash 
awards Mr. Gilbert gives each 
year to the boys making the 
most important contribution 
to chemical research. 
Ask to see the 1935 model 
Gilbert Chemistry Outfits at 
your local dealers. But — take 
a tip from other boy chemists 
— and make sure the name 
"Gilbert" is on the box. 



Mr. A. C. Gilbert, Pre«ident, The A. C. Gilbert Co. 
408 Erector Square, New Haveti, Cotin. 

Please send — free — illustrated book "How to Become a Chemist" and copy 
of "Home Chemistry." 



Na 



Street 



City 



Sute. 
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RAILROAD 
ENGINEER 

selects 
NICHOLSON 
FILES 




for 
exacting 

home 
workshop job 

Mr. E. W. Leaver, twenty-nine years 
. engineer on a leading Eastern railway sys- 
tem, spends his spare time building mod- 
els of the locomotives he operates. The 
Pacific locomotive model, shown above, 
will have a steam pressure of 75 lbs. to 
the square inch, fire with coal, and pull 
an estimated weight of 275 lbs. 

Mr. Leaver is shown using a Nich- 
olson File to file the foundation ring for 
the boiler. 

"For qnality and dur- 
•bility I recommend 
Nicholson Files to every 
home craftsman in 
metal and wood," says 
Mr. Leaver. "I couldn't 
get along vrithout {Nich- 
olson Files, and as for 
economy, they have 
given me the greatest 
value I have ever re- 
ceived for the money." 
Nicholson File Com- 
pany, Providence, 
Rhode Island, U. S. A. 

AT HARDWAUE STORES EVERYWHERE 




NICHOLSON FILES^"^ 



A P I L 



POR. ■VBR.V PU 



PCS. ^ 



Has a RIFLED 
barrel 




Crosman 

SILENT .22 Rifle 



NO CLEANING 



Grooves inside barrel make the Crosman 
a real rifle with all the hair-splitting accu- 
racy this term implies. Shoots bullet same 
size as .22 pow<ler rifle, but silently, pow- 
erfully, with no recoil, using the terrific 
force of compressed air — same force U. S. 
Navy uses to drive 2000 lb. torpedoes. 
Marvelous for target, small game. Single 
and 20 shot repeater models. No license 
re(iuired. 

booklet containing important target and game 
■i If Vi shooting facts. ■ Also free Crosman Catalog — 
I Is or ask your dealer. 

Crosman Arms Co., 404 St. Paul St., Rochester, N. Y. 



LOW COST 
AMMUNITION 

ADJUSTABLE 
POWER 

PEEP 
SIGHTS 



DARE-DEVIL "WATER BUG" RIDERS 



Q \ (Continued from page 821) 

Vnay eventually attain speeds in excess of 
J eighty miles an hour, some drivers think. 
An innovation among Italian race drivers 
is a four-cycle six-cylinder supercharged 
outboard fitted to a metal hull. If you 
have an inventive turn of mind you can 
join the "haywire" class and race a crea- 
tion of your own design. Nothing is barred 
and your boat may consist of two airplane 
pontoons with the engine in the middle, or 
a hull fitted with airfoils or hydrofoils. 

Hull designers in America who have 
spent most of their time perfecting the 
bottoms of the hulls are now turning their 
attention to "teardrop" designs, stream- 
lining the decks to increase speed. One 
speed boat enthusiast is streamlining his 
engine and mounting an air rudder on it, 
while others are experimenting with the 
"front drive" in which the outboard en- 
gine is mounted almost amidships just 
forward of the step. 

The secrets of how to "hop up" a motor 
to deliver as much as seven or eight miles 
an hour more than its original speed are 
revealed by R. V. Collins, motor expert 
and record holder. First, all roughness in 
the motor casting in such places as the 
gas passages, exhaust ports, and transfer 
ports, must be filed away. Then the entire 
engine and shaft and propeller assembly 
are taken down and any high spots on 
the bearings are smoothed off. Finally, 
the pistons, connecting rods, and crank- 
shaft are balanced on a static and dynamic 
balancing machine in a machine shop. 
Racing rules also allow slightly oversize 
pistons that fit tightly in the cylinders, but 
unless you are willing to chance burning 
up your engine they are not advised until 
you become an expert at controlling en- 
gine temperatures by regulating the car- 
buretor mixture. 

Next, you want a blended fuel com- 
posed of alcohol, benzol, and castor oil. 
Then, with half a dozen propellers of dif- 
ferent size and pitch and several sets of 
spark plugs, your engine is ready to race. 
Whether your boat will be "hot" will de- 
pend a good deal on the particular pro- 
peller and spark plugs you decide to use. 
Winning drivers make their choice ac- 
cording to whether the water is fresh or 
salt, the altitude, the amount of chop on 
the water, and even the humidity. 
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Master the Wonders 
of Modern Chemistry ^ 

with a 

^^■^^HECISTEREO TRADE MARK ^^^^^^^^^■H^^^^ 



CHEMISTRY OUTFIT 



WORK wonderful pxperimenta that will show you the 
secrets of Modern Cneniistry ; surprise your friends witli 
feats of marvelous Chemical ^lafiic; learn lots of thines 
about Science and Chemistry and astonish evcrybwly with 
your knowledRC of chemical processes — and have a plenty of 
fun and entertainment at the same time. You'll say it's the 
best thing you ever did! 

It's all easy with a CHEMC RAFT Chemistry Outfit. You 
can produce hundreds of chemical chances and reactions that 
will (jlve you reliable Information on Chemical Science. You 
can perform trick.s and stunts, too that will keep everybody 
Ruesslng. These Outfits are scientifically corre.-t and include 
experiments on every suitable subject of chemical research. 

Most Complete, Accurate and 

Scientific Outfits 
More Experiments : Superior 
Chemicals 

Kach Outfit contains safe chemicals, all laboratorv equipment 
and a Manual of In.structlon. You can repeat every experiment 
many times. CHEMrR.\FT Is the orlntnal of all chemistry 
sets; endorsed by teachers and professors. use<l In schools and 
colleKra: and this year offers greater value than ever — the best 
of everything ln,c;hemlstry ! 

MAKE THIS YOUR 



',*t 

4 

C 

K Wonderful Outfits. 

Select Yours from This 

Assortment: 

No. I $1.00 

No. 11/2 1.50 

No. 2 2.00 

No. 3'i 3.50 

No. 5 5.00 

No. 10 10.00 

No. 15 15.00 

No. 25 25.00 

Test Tube Racks 
now included in 
all Outfits from 
$1.50 up. 




.^^>t<fiTn«3 ^^^^^^^^^^^ 

^ I Tiiii miiir^i n'rm 

CHRISTMAS! 



Look for these Outtlt.s In any store where toys are sold. Look 
for the name CHKMCKAKT on the box; noihln« else will give 
you the same ple:isure and information. If the ( )iitllt you want 
Is not obtainable at your local store, we will send It, fully pre- 
paid, upon receipt of price. For additional Information, send 
for the Big, Free Magazine: use Coupon in corner. 





The Porter Chemical Co. 

3412 Prospect Avenue 
HAGERSTOWN : MARYLAND 



This Is the No. 1 2.5 
different, chemicals and 
pieces of apparatus; 
I8G wonderful experi- 
ments and tricks ex- 
plained In the Manual 
of Instruction. You can 
repeat them all many 
times. Handy, remov- 
able, wooden test tube 
rack included. A fine 
chemistry set for any 
youni; .scienti.st. Price 
$1.50. 



Here is No. .5. In a strong, mahogany-finished 
wooden cabinet. A valuable set containing 67 
chemicals and pieces of apparatus, with more 
than 400 Instructive and amazing experiments 
explained in the Manual of Instruction. Much 
sclent lllc apparatus is included, and a removable. 



wooden test tube rack. 



Price $5.00 



Tills is our New 
CIIKMC-RAFT Labor- 
atory Style Cabinet. A 
cDmplete chemical lat)- 
oratory in a handy, 
compact box. Nos. 
7 ' 10, 15 and 25 are 
packed In this new 

C ';iMllCt. 



At Left— 
No. 6IVI— 

PRICE 

$900 

Mf MICROSCOPE SETS 

They show you how to get the most information and liene- 
flt out of the new Art of Microscopy, and give you every- 
thing you need to do It with. Chemistry is combined with 
Microscopy; these sets contain chemicals and explain re- 
actions that will surprise you when seen under the Micro- 
scope; also materials and In.strumenta for preparing and 
observing your own specimens. The Microscopes included 
are high grade in every respect. Get one of these complete 
.sets and you will not need anything additional for a long 
time. The FRKE .MAGAZINE explains all about them. 
Send for it I 




Big Magazine FREE 

Contains a thrilling story of "How Bob Bronson Saved His 
Father's Life"; also articles and new ideas in Science and Chem- 
istry, with full iuforniatioii on Chemistry and Microscope Sets. 



Name. 



Address . 
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Compocir as 
CAMERA 




You'll be amazed that such a trim, small 
set can give such perFormance! This 
2-Tube Band Spread Portable Short Wave 
Receiver brings in London, Berlin, Ma- 
drid and other foreign stations with an 
ordinary 15 ft. insulated wire for an antenna! 

Vou can take it any place for it weighs 
but 9 pounds complete with self-contained 
batteries. If you want short wave reception 
when the rest of the family wants U. S. 
Stations — just take it upstairs and tune in 
without bothering the others. Or put it in your car and 
set short wave reception on your week end trip. 

What a set! All you need is a screw-driver, pliers 
and soldering iron to build it from our easy-to-follow 
wiring diagrams! The price is low for such outstanding 
quality and performance! Complete kit of parts $7.95, 
Kit of 2 lubes, add Si .44; Kit of 6 batteries, add Si .1 8; 

if wanted wired ready to use, add 
$1.35. Coils covering 19, 25, 31, 
40, 49, 80 and 160 meter bands 
are available at 55c each. 



FREE 



Radio Cafalo 



The World's greatest! 192 
pages, over .SO, 000 items! Big 
Special .Sections: each a com- 
plete catalog on these suhjects: 
Latest Broadcast and All- Wave Receivers (2-10 
tubes); Public Address Eouipment; Radio Re~ 
placemerrt Parts and Tubes; Refrigerator Parts. 

SHORT WAVE HEADQUARTERS 

Big Short Wave Section lists everything for the 
Ham, .\mateur. and Experimenter. Sets, Kits, 
Transceivers, Parts, etc. .\11 nationally known 
manufacturers' lines are here. 

BUILD^YOUR OWN 
Short Wave — All wave or Broadcast Receiver. 
Buy all necessary parts direct from the largest 
organization of its kind in the world. Scores of 
kits to choose from in our catalog ... or build 
any set or radio device described by Popular 
Mechanics or any other tectinical or radio publi- 
cation. You can save money here- -because we 
sell at LOWEST VVHOLES.\LE PRICES! 



WHOLESALE RADIO SERVICE CO I"'- ^ 

NEW YORK NEWARK ATLANTA 0 

too Sixth Ave. 219 Central Ave. 430 W. Peockl^ree Sf,N.W. 



Dept. PM-124 

Enclosed f)nd $ for following order. 

( ) Band Spread Portable Kit ( ) Kit of tubes. 
( ) Kit of Batteries. 

( ) Send me your new FREE l»3S Catalog No. SS. 



Name. . . 
Address. 
City 



. State. 



BEGINNERS CAN BUILD THIS SHORT- 
WAVE PORTABLE RECEIVER 

(Continued from page 903) 

fitting cover plate. Regeneration is con- 
trolled with a 100,000-ohm variable resis- 
tor which is combined with the battery 
switch. Looking at the case from the front, 
the arrangement of the various tuning 
controls is exactly as shown in Fig. 2. The 
2-plate antenna-trimming condenser is 
adjusted for best results, with each coil 
used, while the set is in operation. An 
open-circuit, midget-type phone jack is 
mounted under the tuning condenser. It 
is necessary to insulate the antenna-trim- 
ming condenser, and phone jack, from the 
metal case, but the tuning condenser and 
variable-resistor unit are mounted direct- 
ly on the case. A complete material list 
may be obtained upon application without 
charge. 

The audio transformer and r.f. choke are 
fastened to the bottom of the case with 
short flat-head machine screws. All fixed 
resistors, and fixed condensers, are pro- 
vided with pig-tailed leads and are self- 
supporting. An 8-ohm wire-wound resistor 
is connected between the tube filaments 
which are in series. This resistor is sol- 
dered directly to the lug of a filament post 
on each tube socket; connecting wires are 
shown in Fig. 2, as the parts have been 
spread out to simplify the wiring diagram. 
An enlarged blueprint of the wiring and 
layout diagrams is available, those who 
wish it should specify blueprint No. 204. 
No. 18 hook-up wire with push-back in- 
sulation is used for all connections, which 
should be carefully soldered with a good 
grade of rosin-core solder. A hole is cut 
in the left side of the case, near the top, 
for the insulated terminal strip which is 
fastened to the case by means of two short 
machine screws. This antenna and ground- 
strip is clearly shown in the various pho- 
tos. Note that the ground post is connect- 
ed to a soldering lug placed under one of 
the mounting screws. In most cases an 
external ground gives the best results and 
this may be obtained with a flexible lead 
connected to a short, pointed brass rod 
thrust in damp ground, or an ice pick 
driven into a tree. All battery connections 
are clearly shown in Fig. 2. The A-battery 
will last a long time for intermittent use 
as the tubes only draw a total of 60 mil- 
liamperes. 
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New Scroll Saw 

Offers Amazing Performance and Efficiency 




Delta engineers an- 
nounce a new "DeLuxe" 
model of the saw that 
revolutionized scroll 
sawing. Careful testing 
and experimenting 
have made possible im- 
portant improvements 
and refinements that 
make this saw the last 
word in modern scroll 
saws. 



SPECIAL FEATURES 

of New DELTA Scroll Saw 

1. Eiiahlcs you to run fine 
blades at full motor speed 
without danger of breakage; 

2. Tilting table turns 90° in 
either direction; 

3. Adjustable blade tension; 

4. Two convenient guide posi- 
tions for sawing from front 
or side of machine; 

5. Four spqeds without moving 
motor; 

and many other novel and use- 
ful features. 



NEW BOOK for 
WOODWORKERS 

32-page book "Practical Delta Proj- 
ects" — crowded with new and "out 
of the ordinary" things to make — 
with many photographs, working 
drawings, and easy-to-understand il- 
lustrations. Simple, complete in- 
structions make every project easy to 
follow. Every woodworker should 
have thisbook. Send 10c with cou pon. 
1935 Delta catalog mailed postpaid. 



NEW 
1935 




DELTA Motor-Driven Tools 

The new "DeLuxe" Scroll Saw is but one of the many new improvements 
and tools announced this year by Delta engineers. This year the Delta line 
of motor-driven woodworking tools is more complete than ever before. 
Delta standards of efficiency, quality, and convenience have been strictly 
maintained — and Delta prices still kept at their low levels. Good compact 
motor-driven tools are within the reach of all. Every woodworker will find 
the new 1935 Delta line of unusual interest. 

Send fot CATALOG 

The 1935 catalog of Delta quality motor-driven tools Is now off the press.' It Is crowded 
with photographs and information about the new line of 1935 Delta tools. It shows how 
Delta tools arc built to stand tho urind of prodiictti>n work, and yet are so low priced 
as to be within the reach of all. Send coupon so your name will be placed on tho mailing 
list to receive the 1935 Delta catalog without'delay. Enclo.se only 10 cents at same time 
for Hook of Practical Delta Projects, 32 puRes of new and novel things to make with 
many blue prints, working drawings, photographs and Illustrations — and complete 
directions. 

Tdelta manufacturing CO.J 

' 377B N. Holton St., Milwaukee, WU. Dept. A-1234 | 

(a| I enclose 10c (stamps or coin), for which please send me I 
one copy of "Practrcal Delta Projects." Also place me J 
I on your mailing list to receive 1935 Delta catalog of | 
I quality motor-driven woodworking tools. ■ 




I Name Age?. 



Address. 



I City State. 

^■^1 D Check here If you are a Delta user now. 
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A mfrtca's "/.arocft Mai! Ordrr Crrdit 
Jewelers" offer these rertiarkable values. 
10 Months to Pay 
10 Days Free Trial 
Rend $1.00 deposit! State ase. occu- 
pation, etc. (If possible Rive 1 or 2 
business references.) Dealings strictly 
confidential. No C.O.I), to pa.v. 
Satisfaction Guaranteed or 
Money Back, 




2 Genuine Diamonds 



JL-10 . . . Never before a value like 
this! Ualnty, BaKuette-effect. ladies 
wrist watch: guaranteed movement. 
Set with 2 Sparkling Genuine 
DIa mondt. Link bracelet. $1. 70a mo. 




$29.7S ELGIN NOw'1 7^^ 

JL-11 . . . Save $11.80 on this na- 
tionally famou.<s ELGIN Wrist 
Watch! Iland.somely engraved, rac- 
tory guaranteed. Hrace- 
let to match. Onlu $1.70 
a month. 



Both Only 

'29" 



6 Certified Genuine 
Diamonds 

JL-2 . . . Matched be- 
trothal rings of I4K 
Solid White Gold. .1 
certified genuine dia- 
monds in engagement 
ring. 3 dlumoads in 
wedding ring. Only 
$29.75 for BOTH rings 
- $2.88 a month. 
JL-2 A . . . Wedding 
Ring only $12 50 — 
$1.13 a month. 




Only 

'15" 

2 initials 
2 Diamonds 

JL-6 . . Ciisnt'H 10K 

SoUd Yellow Gold ring. 
2 genuine diamond.^: 
any 2 White Ciold ini- 
tials on genuine onyx. 
Onlv SI. 48 n month. 



Established 1S95 



ADULTSI 
FREE: 
38 page 

catalogue 

Write 
Todayl 



lli©VA)LP 

D I ANON D a W ATCM CO} 
170 BROADWAY NYC. 



AMc/ress Dept. ii-N | 



rnOOAPI/ lAPI/CTC VFIappocliets •Heavy double n.^g suede clotli 
bUOuHuK JHuIVlIO •TalonSllde Fastener* Adjustable side tabs 
Talk about service! Look at this finhter. It U practically windproof 
and wears like Raddle leather. It's eaffer for any joD-sport— or 
paHtime. Tan. Blue. 

Even sizes, 34 to 46 Inches chest. Onler your actual 

chest meaaure. Prepaid 

DIXON MFC. CO.. 912 W. 46, Kansas CHy, Mo. 



$4.48 




Your Profit 100 

Sell The BRUEHL Tie Clip. A NEW— PRACTICAL and 
EASY to sell Tie Accessory, sold at a POPULAR PRICE — 

THE KNOT is NOT TIED 

Tin Til It CLIPPED, Reduclw WEAR-WRINKLING and CRUSHING 
Write lor INFORMATION and AGENTS PROPOSITION 

The CLIP has already PROVEN Its ACCEPTABILITY with 

mativ TIL CONSf:i()U.S Men. Si-nil 2.Sc for sample Clip. 

THE BRUEHL TIE CLIP CO., INC.. "vyp'k 



RADIO 




Grt fitnfinn? all over tl,*' world with thir- POWERFUL 
r.idio rec'-ivcr! All Wmv. — IT) tn fiOO niftrr»! Works 
on two inrxpcnwivi- b:t( icricii! NOT « l«'y nttnch- 
riK'nt! Results Guarant«*dl Arc kits inrliidf^ nil Piirts 
mniintcd nil attnictiv" Itictiil rliitfsii' niid piincl. Clear 

Sirlurp in^t ruftioiiB. Wire it voiirsrlf! It'-t msyl 
NE TUBE KIT-«1.9S * YWO TUBE KIT-S2.85 
ALL ELECTRIC 105-125 volt AC-DC iwo tiilK> houf« 
nirrr nt ««*t . No brtttf ri*>fi ntvd'-d! Complft" Kit $3.65 
i\ t~ witfd 75.' extra. Tubes S.'Vc ea. Double Photifs Tl.1'5 
ORDER NOWl S*^nd $1. halitnce COD, or r>"t*ti«i)d if full 
' Postcard brines fr«« lltaratura. 
FrooM 1 'Mr.-.- color Map of th.' WORLD, valu.iblo 

riCC.a w.vr d:.fa. olo.!! Send 1(1.- for liandliiii:. "W"- 

1619 Broadway 
D«pt. P-12, Now York City 



HOW TO BUILD AN INEXPENSIVE 
SET TESTER 

(Continued from page 904) 

photo. The numbered pin jacks at the end 
of the tester are for the cabled pin-plug 
assembly and receiver tube-socket adapter 
shown in Fig. 5. The one illustrated is for 
a 4-prong tube and three others are re- 
quired. 

An 0 to 1 milliammeter is used with 
high-grade mutiplying resistors, to make 
the d.c. voltmeter. The scale was drawn 
on white cardboard, employing the old 0 to 
1 scale as a pattern. The resistance scale 
was also calibrated on the 0 to 10-volt 
range of this same meter. All connections 
are shown in Fig. 3 and include the open- 
circuit resistance jack, and 9-volt C-bat- 
tery used to supply the necessary voltage 
for the resistance tests. The resistance 
scale may be calibrated easily with ex- 
ternal resistors of known values. The mil- 
liammeter is a popular-priced dual-range 
type. The a.c. voltmeter is converted to 
read fairly accurate for quick tests up to 
1,000 volts, by means of a tapped 50,000- 
ohm voltage divider. The taps may be ad- 
justed from any 1,000-volt a.c. source and 
the scale calibrated accordingly. 



Ace Radio Laboratories 



ALL-WAVE ANTENNA EASILY 
^ INSTALLED 

^f>\/^^ ^ (Continued from page 901) 

i^Ine container, is spliced to any length of 
similar twisted-pair downlead that is nec- 
essary to reach the receiver. This down- 
lead cable consists of a pair of twisted, 
rubber-covered stranded wires, and is 
available in any desired length. The spliced 
connections should be soldered and well 
taped. Suitable strain and stand-off insu- 
lators are provided to carefully insulate 
the entire system from the building. The 
set unit, shown in the insert photo, con- 
sists of a round, flat-metal casing provided 
with binding posts for the downlead; also 
pigtailed leads for the antenna and ground 
posts of the receiver. This unit couples the 
downlead to the set and is mounted inside 
the cabinet as shown in Fig. 5. 

Fig. 3 shows a bent antenna arrange- 
ment where space does not permit the 
erection of a straight-line installation. 
When the roof space is not sufficient for a 
straight line or bent type, the double-V in- 
stallation shown in Fig. 4 may be used. 
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Gmpiek POWER 

WQODWOPKINCW 




Got 

this Assembly now 

and t his winter make a few of the many 
thines you have plunnrd, i.e., book 
eliclvcs, foot Btoola. Hcwinic cabinets, 
book ends, wall brackets, corner cupboards, 
end tables, magazine racks, etc. Kasily 
and speedily done with power tools. 

AfHombly c'Ti^i^'tfl of the f<il!i>wiin; tools, wliirh mny be 

Eurchfiiied neparately: Jis Saw equipped with adapters, 1 dni. nsaorted blndf^s nnd 
ooklet, "Mrke Your Own Ji< Saw ruides" (Sl./iO); 2-Bpeed Wood Lathe. 94 in. 
Bed ($2.00): Drill Prew complftc with chuck ($2.50); pisr Sfindrr with fi Rimdpaper 
discs ($1.00); Set Ilangcri iin<J Lin'-chuft ($1,001; 5 Lino Stuift Pultcys ($1.25). 
FREE! Tb« followlns foodm vsluad at $1.35 Kiven with vaeh Complata A»s*m- 
bly: 10H ft^ of H in. Round Solid Leather Bolting (S1.05)t 1 Endless Rubber 
Belt for Drni Press ($.25); 1 Doz. Bell Hooks (S.05), 

A*a(mblv viay be purrhatitii uUh 43 Lathe hav i n, j i^.', in. bfd. Simply add tt toyourorder. 

AN IDEAL XMAS GIFT FOR MAN OR BOY. BUY EARLY. 

Send Sc Hamp for S4 page Catalog fully detcribing all our lou; priced looU. 

486 



J a H M ETAL PRODUCTS CO 



STPAULST ROCHESTER. N Y 



COPY-STAMP THE STAMP OF A 
vri-aiMlYlr thousand uses 




THOUSAND USES 

Prints postcards, letters, menus, school- 
work, notices, drawings, tags, etc. 
Used by hundreds of business concerns, 
schools, clubs, churches, and others. 
Quick, clean, automatic, instantly 
changeable. FIVESIZES: $5.00andup. 
THE STENCIL-STAMP CO. INC. 
53 Park Row New York, N. Y. 




AMAZING AUTO COMPASS 



Don't lose time and money by taking the 
wrong road and going many miles out of 
your way. This new AIKPLANE TYPE 
COMPASS constantly tells your direction 
of travel. Sticks to windshield. Uase 1 Is" 
diameter. ONLY $1.95 POSTPAID. In- 
cluding Compensator. SATISFACTION 
GUARANTKKD or your money refunded 
II returned within ten days. 

AGENTS WANTED! 



HULL MFG. CO., Box Z46-D1 2. WARREN, OHIO 



Reconditioned MOTORS e PARTS 




Write U3 for prices on guaranteed recondi- 
tioned motors, transmissions, rear ends, gcar.'i, 
parts, etc., for all makes of paaBernrer cars and 
truckfl, regardless of age. Nlillion dollar stock, 
Vou tjuve ui> to 7oVc, 



Tn» ORIGINAL 



Write Dept. P M 2 



Warshawsky&co. 

1915-35 So.State St. Chicago. III.. U.S.A 




BUY OR BUILD! WE'LL HELP! 

\VV m:»nnfurttjre ihe i>opii!iir (tlrt'iunlincd Uanc-T 
i'rniler with indfprndent wheel au.tpcn.tinn; al.ao miip- 
Icrs. chaB»u<^ Wc ciippl^ partH_._ blueprint.^ imd bonk 



>{ dffticn.*. Writf tod: 
Trotwood Trailers, 



nc 



frrr litr>riitnrf>. Dept. l>-3t 
Trotwood, Ohio. 




CURTAIN STRETCHER! 

Junt what every hoiiscwift- in looking for- 
o pins that tear costly curtoins-no heavy 
-odf^n frames — jnst two Iripli- cadmium 
rodnandr* hj\n«<'r. St-llsut«ivo uwny prices. 
Write for FREE money makins detaila 




THE EVANS MANUFACTURING CO. 



Dept. PM-m. 



Cincinnati, Oliio 



TIME TO START 
BUILDING FOR 

CHRISTMAS 




With 
^ ® n u f ^ 



Only a few more weeks until Christmas! Gifts 
you make yourself will be just as useful . . . appre- 
ciated so much more. With Presdwood there's 
no limit to the variety of things you can build. 
Toys, bookcases, book-ends, tie-racks, desks, 
game-boards, doll houses and himdreds of others. 

You'll enjoy working with this all-wood, grain- 
less material. If you need ideas for gifts, we have a 
booklet giving many suggestions, and plans and 
specifications for making them. Send for your 
free copy today as well as a sample of PRESD- 
WOOD to experiment with in your own shop. This 
wonderful material is obtainable from leading 
lumber dealers everywhere. 

Masonite Corporation PM-12-34 
111 W. Washington St., Chicago, 111. 

Please send me your free booklet, "You Can Make These 
Useful Things," and a sample of PRESDWOOD. 



Name. 



Address^ 
City 



.State. 



When writing to advei tiaers please mention Popular ilechanics 



Cl 
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DROP LEAF TABLE CUTS 

Sasy ypith a 

STANLEY ROUTER-SHAPER 

If you have ever tried to make drop leaf table cuts or mold- 
ing cuts on the edge of a table, you know bow difficult it is with 
ordinary equipment. 

These two operations are typical of hundreds that are simple 
with a Stanley Electric Router-Shaper. 

Comer beading, dovetails, inlaying, dado, rabbelt and mold- 
ing cuts are typical of the finishing operations you can do ex- 
pertly with this inexpensive home workshop outfit. 

Thousands of present users are turning out work which com- 
pares favorably with the finest furniture factories. Send for cat- 
alog which describeB^the Router-Shaper and shows what it will do. 

jfT THE STANLEY ELECTRIC TOOL 
^STANl^j COMPANY 

105 Elm St. - New Britain, Conn. 

STANLEY ELECTRIC 
ROUTER-SHAPER 

Made by the Makerg 
of the World Famout STANLEY TOOLS 






4 niaiti poRitionH of this new, amazins. 
luljustiihlf- aaw permit hundreds of var- 
iublc and intermediate positions to meet 
every need. Gets into tightest places. 
Illustration shows positions ; 1 . Deep 
cut. 2. Slice cut. 3. Skeleton or Flush 
cut. 4. Triangrular position. Comes 
finished in highly polished steel with 
rubber grip and 2 blades <8' and 12'). 
Fully patented. Every Electrician, 
Plumber, Auto Mechanic, Boat Builder and 
Building Superintendent needs **Quad.** 
Sent postpaid on receipt of $2.95. 

QUAD SALES CO. 

17 E. Stth SL, Dept 19, New York City 
AGENTS. Distributors wanted. 




Toolmakers, machinists. Patternmakers 

A GERSTNER Tool Chest is an Ideal Gift 
for Christmas or for any Occasion. Easily 
chosen from Free Catalog. 

GERSTNER TOOL CHESTS 
436 Columbia St. Dayton, Ohio 



MAKE MONEY 

Casting Lead Toys 




Get this complete outfit. Full equipment fnr rost- 
ins toyn. Alsto paints lo colur them. Set of mouldn 
for three different fiKurea in earh outfit. Ca<<t all 
the toy _ noldiers, cowboys, animalti you want. 
It'*) fanrinating! . . . ana you ran earn hand- 
Boinr profitu foUinK the toys. Ask dealer for 
JUNIOR CASTER, or send S2.50 money order 
and outfit will be mailed (postpaid in U. S.). 
8talc choice of U. S. Soldiers. Wild Went Cow- 
boyp. U. S. Machine Gunner?'. Large illus- 
trated CiutiDC Book Bent FREE on request 

Rapaport Bros. 

703 W. Ohio St., Chicago 




SHERLOCK HOLMES RETURNS 

(Continued from page 81 1> 

years, but furnished with the track of a 
suspected car the department of justice 
can identify the tires in five minutes. The 
identification of firearms is now an exact 
science. Given the bullet from the body of 
a victim, the expert can tell in a few min- 
utes the make of both ammunition and 
gun. The same .45 caliber cartridges are 
used in the Colt automatic and the Thomp- 
son sub-machine gun, but in the pistol the 
rifling is to the right, while in the "Tommy 
Gun" it is to the left. 

Handwriting is a most important factor 
in building up an actual picture of an un- 
known suspect. Experts are so well ac- 
quainted with the various schools of pen- 
manship that a glance is enough to tell 
them not only where the writer received 
his education, but in what period. 

Temperament is expressed in the man- 
ner of writing. A careless person will write 
illegibly. A neat letter indicates that the 
writer takes care of his personal appear- 
ance. Small writings and narrow margins 
show parsimony, while large writing, wide 
margins, and deep spaces between the 
lines show a disregard for expense. 

The exact occupation of the writer can- 
not always be told with such certainty as 
it was in the Lindbergh case. Telegraphers 
join their words together for speed, per- 
sons connected with writing and publish- 
ing usually give themselves away by their 
rapid but still legible writing, together 
with the use of carets at insertions and the 
placing of circles around periods or re- 
placing them with tiny crosses. 

Attempts to disguise handwriting, inci- 
dentally, are invariably futile, for indi- 
vidual traits always creep in. Even block 
lettering is wasted, for in these days of 
applying for auto licenses, addressing 
packages, and other tasks requiring surety 
of legibility, most of us have had occasion 
to furnish samples of our lettering. The 
use of a typewriter is just as damning, for 
each make and model of machine has its 
own style of type, while each individual 
machine has imperfections which identify 
it surely. 

CNames and addresses of manufacturers 
of articles described in this magazine will 
be furnished by our Bureau of Informa- 
tion upon receipt of return postage. 
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FOR CHRISTMAS-100^ SCALE MODELS 
IDEAL SOPER-OETAIL FLYING PLANES 

with movable controls operdted from cockpit 



DESIGNED FOR YOU BY FLYING MEN 



r 



Stinson Reliant 

WinKspan 32 5/16". 
exact 3/4" ncale, 
kit complete $2.50. 



3' 



Curtis* Goshawk 

WinKspan 23 3/8", 
exact :i/4" scale, 
kit complete $2.00. 




Boeing P-26A 

Winirspan 21 1/4", 
exact 3/4* ncale, 
kit complete $1.75. 




How would you like to havo an ex- 
pprienced tlyinB man sit down with 
you at your bench and help you lay 
out a model with controls you can ac- 
tually work from the cockpit — which 
operate elevator, rudder and ailerons? 
An exact duplicate of real planes — 
planes that arc winning prizes today. 

That Is exactly what IDKAL docs 
for you. Exi)erienccd flyinR men — 
men who have spent their lives de- 
signing and flying real planes have 
laid out these big, beautiful Hying 
models. That is why you really leam 
the principles of aviation when 
you build planes the IDEAL way. 
And that is why they arc absolutely 
accurate — perfect, complete, exact In 
every detail. 

Included In each kit are many ex- 
clu.slve fittings si>eclally designed for 
the Super- Detail models — the most 
complete kits you ever saw — bright 
high luster finish — pulleys — control 
horns — control cable — streamline 
drag rings, and many other features. 



Martin Bomber 

Winffspan 35" .exact 
1/2" scale, with 
rctriictabte landinir 
Kcar. rotatin-r Kun 
turret, movable ma- 
chine ffuns, etc.. kit 
complete $3. SO. 



Seni check or money order today for the planes pictured. 
Also send '3c for folder showing latest model planes. 

26 West 1 9th Street, New Yo r k C ity , N . Y. 



IDEAL AEROPLANE 6- SUPPLY CO..INC. 




,•: NKW IIKNJAMIN 
anoT liKl'KATKR 
I'KI.T Al lION-llA.M.MKR 
I IKE-IIAIR TKIGOEK— rUICE 
$7.60 is the modt sentiatiniml iiiipruvciF^rnt in 
n liidtory. Send name— address— a«e— kind of 
. w liave— if any- for yourn.ry of BB MAGIC 
-FULL — A rciil eun mannul ba?pd nn V. S. Armv reriiti- 
iion», rlc. Ai«o a>k (-.r di tail« >■( m:u BENJAMIN Sl I'ER SI.SGLE 
PRiri*; .10 and our Special iNTBOorcroRT OprrH. Write Now. 
BEWJtMIN AIR RIFLE CO., 695 N. Broadway, St. Loula, Mo. 



MACK 

iHoortmt 

OtCgST 



SHOT— 
, U. 8. A. 




ICE-BOATS 



Portnbk. Fust, SMirdy, Low-prirrd. Winrrr'j" Great- 
rot Thrill* nrf youro with a MF.AD K'E-YACIIT. 
SAVE MONEY by buUdinc yoiirn with our Comi^etc 
Kit easily, qiiii-kly. nnd wit h fiitro fturr-f^Ho. Stnrt 
NOW and have your ship ready for the i^eiiiinn'H firnt 
ice. Pay a.s you build. Rnnh dime fur iUij!*trritcd 
circular, prices and complete list of materials, fittings, 
epruce, etc. 

MEAD GLIDERS 

12 So. Market St.. Dept. 12-B, Chicago 





(AT FACTORY 
• PRICES/ 



Send for FREECatalog 

Over 200 Styles and Sizes of Stoves, Hanges, 
Furnaces — 174 ranKes, 12 heating etoves, 
'22 furnaces. More Hargains than in 20 Big 
Stores. New styles, new featurea, 
new colors. Caah or easy terms. 
Year to Pay — 30 days free trial 
-3(>0 diiyfl approval tewt— J 100,000 Bank 
Hotid Oimrnntw — 24-hour i*hipmeata. 
Ov*r 85O.000 Satisfied U»ers 
34 Y«ars In Businvss 

Writf for FREE Catalog 

The Kalamazoo Stove Co., Mfrs. 

391 Rochester Ave.' Kalam.iioo, Mich. 



A KalamazQQ 

c.,--.; Direct to You" 



When tcritiuff to advertisers please viention Popular Mechanics 



Gee! One 
of the silent 

Coronas!" 

You've now got five Coronas to choose 
from! Nothing like this ever hap- 
pened before! You can walk into a 
Corona dealer's and choose from a 
selection that begins, at $24.50, 
with the world's most famous full- 
fledged portable typewriter and ends, 
at $64.50, with the most complete 
and silent portable. 

Ask your dealer about the entire 
line — machines at $24.50, $33.50, 
$45.00, $60.00, $64.60 — and about 
the part payment plan. 

L C Smith & Corona Typewriters Inc 



SYRACUSE NEW YORK 



Cl 
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scale model of the !N^ew 
Union Pacific million dollar 
Streamline Train T 



RIGHT IN 
TIME FOR 



ALL the excitemenf of operating 
the new wonder train of the west 
is yours in the new Lionel Stream- 
linel Not a skimpy, dinky train — 
but the real thing I An exact scale 
model, 46" long, l/45th actual size 
of the 110 mile-an-hour speed wizard 
itself I Space here won't permit us 
to tell you oil about this amazing Lionel Train — and the 
other brilliant new Lionel models — so do this: 

Send at once for the new 1934 Lionel Catalog — 36 ex- 
citing, colorful pages. Just enclose 10^ in stamps to 
cover postage and handling. That's oil I Or you can get 
it FREE at your nearest Lionel Dealer's. 




LIONEL CORPORATION, Dept. M. 
15 East 26th Street, New York, N. Y. 

Please rush to me your new 1934 
Catalog. I enclose ten cents in stamps 
to cover postage and handling. 

My Name 

My Address 

City State 



MYSTERIES OF EPIDEMICS 
ATTACKED BY SCIENCE 

(Continued from page 122A) 

Tuberculosis seems to run in cycles of 
200 years. Since 1850, the cycle has been 
on the downgrade. There have been four 
great epidemics of plague which spread to 
the four quarters of the globe. Most awful 
was that of the year of the "black death" 
which in the middle ages almost wiped out 
European civilization. 

Mechanical brains are now aiding the 
study of these strange cycles of disease. In 
the chattering of tabulating machines, as 
hundreds of information-bearing cards are 
automatically sorted, doctors hope to find 
a clue. A mechanical brain showed that 
infantile paralysis most often attacks chil- 
dren who are brunette, have mongoloid 
eyes, deeply-colored skin, wide faces with 
widely separated eyes, and certain gland 
weaknesses. This information may be use- 
ful in selecting children who can be given 
special preventive attention in the future. 

Two Johns Hopkins University research 
men applied mathematics to scores of case 
records. They learned that if you had sev- 
eral colds this year, you are likely to have 
a number of them next year. The third 
year, however, you probably would have 
fewer; while some people who had been 
immune would succumb more easily — sug- 
gesting that people pass through a cycle 
during which they are alternately more 
and less susceptible to colds. 

While certain diseases burst out only at 
intervals, others continually smoulder but 
seldom become epidemic. Such diseases 
are limited to a class of people or to a sin- 
gle locality where they are constantly 
present. For example, cholera is endemic 
in India, yellow fever in Havana, plague in 
Tibet. The natives usually build up re- 
sistance to the disease. White men in the 
tropics catch fevers which seldom attack 
natives, while natives of the South Sea 
islands die like flies from measles. 

Smouldering fires of disease may prove 
to be the means by which epidemics may 
die a natural death. In large cities, most 
people are exposed from time to time to 
most of the deadly diseases, but do not get 
enough germs at a time to become sick. 
Thus their systems build up a strong re- 
sistance which fortifies them against dis- 
ease. In this way nature herself may even- 
tually sound the death knell of epidemics. 
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lOPaysTriar 



«v^\«vT you can ride a 
IXIIIUf genuine Mead 

ff bicycle 30 days 
without "buylns fcir keeps." 
Return It at out expense If not 
satLsfled. Write iiuick for 
FREE color CataloK. mar- 
velous new prices, s|)eclal of- 
fers. SAVE \i buying direct 
from MEAD! 



19 



95 



Mead's Sentinel bike only 
$19.95— Rangers a few dollars 
more. America's finest (iual- 
Ity bicycles at rock-bottom 
prices. 

RIDER AGENTS WANTED 

Ridf and exhibit sample of otir now U:tll(K»ii- I ir*- 
RANGKK and make monty. OpiM»riunity of 
lifctiiiip. Special Offers on our ontiri- line of <|tiality 
bicycles — if you hurry! t>end no monvy—icritc. 
■plppn — Save One-Half on hinips, 
I wheels, tirt's, eciiiipm* ni I)r<»p 

us a postal. 



^YCIE COMPANY 




FREE!„„ „,,„,. 

Oitiil>,s KCnt FUti;- llurr,j}\ 



For fishing tackle, firearms, and household appliances, prevents 
rust. A perfect furniture polish, never gums,isodorless. stainless. 

A handy can, 35c, postpaid if dealer cannot supply. 
Wm. F. Nye Inc. Dept. M . New Bedford, Mass. 



PANTS MATCHED 



DON'T DISCARD Your OLD SUIT 

Wear the coat and vest another year by li i : i 
new trou.sers to match Tailored to your measure. 

With oviT !00. 0(10 pHttfrna to Bolrt-t from we CHli tii ifi t, 
ni"^t nny pattern, S''nd vt-at nr Bum pie of clnth r< li y .md 
viv will Bubinil FREE SampI* of bt'st match i !>' . 
MATCH PANTS CO. 
20 W. Jacksan Blvd.. Room I1»4. CHICAGO 




WEAVING MATERIALS ll'^fSS 

Reed, Colored Uaftla. China Crass, Chair Caning. Chair I-Yamesand 
Stools, Basketry and rurnlture Weaving. .s'< nd lOcfor Cntnlop. In- 
slrvc^ions Free. AMERICAN REEDCRAFT CORPORATION 
Dept. P 130 Beekman Street New York, N. Y. 



Five .sections. Brass 
Powerful 8-X Len.ses. 



bound. 
10-Mile 



Big 3*72 ft. Telescope 

range. Special Eye Piece for looking at the Sun, Included P'REE. 
Can be used a.s a Microscope. Guaranteed big value. Postpaid, SI. 7,5. 
C. O. D. 15c extra. Banner & Company, Box T-49, Trenton, N.J. 





SASr WITH A 



Boy! It's great to be pop- 
ular! All the big: thrills of 
life are yours with your 
P-A Sax! And all so easy. Many play 
tunes first week; join a band in three 
months, with a free blowing, tone 
sure. P-A Sax, Trumpet, Trombone, 
or Clarinet. Seeyour localP-A Dealer. 
Or write for free booklet. No oblifta- 
tion. Easy terms. Big opportunities 
in music today. Get started NOW! ma 

PAN - AM E R ICAN 

1203 Pan-Amaricsn BIdg., ELKHART, IND. 




ANEW TYPE OF 
HEATING STOVE 



HEATDIRIGTDR burns 

ou. _ 




Wrojects radiant heat 
in any desired direction 



Heat-Director No. 
1007. Listed by the 
Fire Underwriters. 
Diagram shou-s 
cross-sectional view. 



SEE these amazing new 
heating stoves at your 
dealer's. The Heat-Director 
burns inexpensive fuel oil in a 
vaporizing burner. Any desired 
heat volume is at your instant 
command. Shutter-like heat 
projectors (patented) on three 

sides of the Heat-Director direct heat rays at any 
angle you choose. Draft regulation is automatic. 

The removable fuel tank holds oil for eleven to 
forty-six hours. Connections for outside fuel 
storage are also available. • 

There are seven Superfex models, three Heat- 
Directors and four Radiating heating stoves. 
Porcelain enamel finish. Prices for every purse. 

For one'room chilly spots, get a portable 
Perfeciion oil burning room heater. 

SUPERFEX 

HEATING STOVES 




PERFECTION STOVE CO., 7710 C Piolt Ave., Cleveland, O. 
Please send booklet on cleon oil heot without o furnace. 



Nome 

Sf. or R. F. D._ 
Post Office_ 



Stole- 
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Red Bakclite 
Leak-rroof Cap 
4 Fluid OM. 



BLRC 

OIL ^sso 




/ 



Esso Handy Oil contains no diH-laden, 
graphite -bearing "black" oil. Esso Handy 
Oil is basically "white" oil . , clean, sweet, 
colorless . . not subject to gumminess. It 
is ideal for use in home, office and car. 

ESSO INC., 26 BROADWAY, NEW YORK CITY 



CRYSTAL-CLEAR • 100% LUBRICATING 



PREVENTS RUST 




THE BEST XMAS GIFT 

A genuinely aoientific outfit, equipped 
with the well known ICO-power W'ollen- 
Bak iiiicronnopt*. including all nccosfto- 
riea and book of directionsforslide mak- 
ing, in a handsome poliahed* |" a 

wood gift case ^Oaww 

More elaborate seta, with 150-power 
Wollensak niicrosroiMi. $17.50; and 
with 425-power Wollensak micro- 
scope, $27.50. 

Send 10c for new 32-page illustrated 
catalog listing more than 1500 chemical 
and biological items at our school prices. 

Source of Srirntific Supplift for 

Srkooi» iind ColUijrt 

NEW YORK BIOLOQICAL SUPPLY CQ. 
Box 15, 34 Union Sq., N. Y. C. 



MAKE BIG MONEY 

MOLDING PUQUES, NOVELTIES, Etc. 

Get your share of the XMAS business. 
We teach you to make your own MOLDS, 
mold your NOVELTIES and paint them. 
Sample MOLD only 25c. Write for De- 
tails on our Free Course in Mold Making. 

STEWART'S STUDIO, Dept. P12 
2102 W. 19th St. - Chicago 





AGENTS 500^ PROFIT 

GUARANTEED GOLD LEAF LETTERS 

For Store front-s and office windows. Anyone t an put 
them on. Free samples. Liberal ofTer to general agents. 

METALLIC LETTER CO. 43B N. Clark SI. Chleafo 



DEVELOP and PRINT 

SNAPSHOTS YOURSELF 

Make Money — Save Money — Make Better Pictures l5y De- 
veloping and Printing your snapsliot.>i at home. Make more 
prints from your old negatives. Learn a 
fascinating and well-paying profession 
with a Winner Photoset. Not a toy but a 
sclentlflcally designed kit containing 
enamel trays, glass graduate, ^5"''* 
stirring rod, developer powders, $2.25 

fixiiue powders, printing frnmo, printing delivered 
paper, and reliable instruction book. ^ g 

DeLiixe Set with professional type equipment for th« 

more advanced wfirlter $3.95 

J. H. HInn Mff. Ca., D(|rt. 92, 124 W. 23 SI,, Nn Totk 
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THjEY HAVE NOT DIED IN VAIN 
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(Continued from page 843) 



a few of the lifeboats were launched, and 
these were handled so clumsily that sev- 
eral capsized. The boats on the high side 
could not be launched at all, due to the 
heavy list. A freighter was within forty- 
five miles of the "Vestris" when the SOS 
was sent, but had no radio equipment 
since it carried a crew of less than fifty. 

"The lesson that stands out most promi- 
nently in this disaster and the lesson that 
must first be learned," declared the inves- 
tigators, "is that hereafter we must stress 
men more than things. In this modern age 
we are prone to direct our efforts as far 
as possible toward the invention of me- 
chanical devices that will make things 
safer. As a result of it, I fear that we have 
become slaves of these things that we 
have invented to help us, forgetting that 
no matter how excellent a device may be, 
there must be competent men to handle it, 
and this competency in men must be 
stressed at sea more than any other place." 

It also has been recommended that the 
salvage laws be revised. Under present 
conditions a captain hesitates to send an 
SOS, because it means that a ship coming 
to his assistance may collect as much as 
half the value of his ship and cargo. Feel- 
ing a responsibility to his employers, he 
naturally declines to call for help if he 
feels he has a chance to bring the ship into 
port himself. According to maritime cus- 
tom, it is considered a disgrace for a cap- 
tain to call for assistance, and it is rarely 
that a master who loses or abandons a ship 
can thenceforth find employment as an 
officer. 

Last May the Nantucket shoals lightship 
was rammed by the "Olympic" and sank, 
seven of her crew being lost. The "Olym- 
pic" had been navigating through a dense 
fog by steaming directly toward the radio 
beacon on the "Nantucket," and failed to 
hear the fog siren soon enough to change 
her course. The lightship now on that 
station has been equipped with a short- 
range warning beacon that emits a dis- 
tinctive warble note on the same fre- 
quency. When heard it will warn an ap- 
proaching vessel that it is no longer safe 
to steer on the beacon. If this experiment 
proves successful it will be installed on zdl 
lightships. 

(Continued to page 140A) 
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QUICK STARTING 
WITH CLEANED PLUGS 

Remove Oxide Coating with the 
AC Spork Plug Cleaner — and Your 
Motor Starts Instantly m ^ 

a plug 

No spsark plug can escape Oxide Coating 
— the chief cause of hard starting. But 
a thorough cleaning — by a Registered 
AC Cleaning Station — is a "sure-fire" 
remedy. Replace badly worn plugs with 
new ACs — the quality spark plugs. 



AiCI 

tMRK nuo [ 

CLEANING 
STATION 



Looilc for th9 
Tub' 



AC SPARK PLUG COMPANY 

Flint, Michigan St. Catharines, Ontario 



MOULDS 



Plugs /or Canadian market made at St. Catharines, On tario 

FOR METAL 
CASTINGS 
MADE TO ORDER 

Meml Toys, Novelties. Ashtrays, Bookends, Model Ship, Aeroplane and 
Railroad parts, in fact anything of cast metal can be easily and quickly 
produced in unlimited quantities with Bronze moulds. No experience re- 
quired. Send sketch or description of article you want to cast for price on 
Mould and full information. New ideas developed and models made. 
Write lor free Interesting Booklet "M" on C'asTiug Metal. 

METAL CAST PRODUCTS CO. 
1694 Boston Road Dept. 24 NEW YORK CITY 



L 



• ALWAYS READY FOR USE 

E PAGE'S LIQUID GLUE 



BURN YOUR NAME ON TOOLS 



WITH THE - — m Mi 

ARKOGRAF 

PROTECT YOUR TOOLS FROM THEFT 

Wite with electricity any name nr dfnicn on the 
hardest and finest tools and instrumenta, or any 
metiil. like writinR on paper with pen or ppncil. 

Complete Outfit $3.50 — Prepaid Anyvhera 
Inter'-Btirm ilhintrated circular free. Writ* today. 
Ac«nt« want«d. 

AfiKOGRAF FEU CO., 3927 S.E. Slark St.. Portland. OrB. 





TRADE MAttK 



'JoKoensGrv 

iTwC?" 



J s .AT r»r 



Clamps 



Handscraws 



Your joints can be no better than your clamps. Buy the bout, 
Jorgensen" — clampa of all types. Pony Fittincs go on in. 
pipe (bousiht anywhere), make clamp;< of any length — handle 
large or small work. Fittines for 2 Pony Clampii $3.00 plus 
poataee. fi lb. Jorsenaen Handserewe, standard the world over, 
I _ ^"p straight or on an^lc!*. Will not split. Hprin<t or loown. 

SOnd 51 e** C lb * "P^" ^ ''I >. *2.80 pi"" P"«»- 

Dav Dostman ^ adjustable clamp company 

' t I ■"»• Clamp Foiha" 

balance 421 n. Ashiand av*.. Chicago 

I Chof^en for IbeHome Work Shop, ftf PONY 

af'Century otProKresB,"Chicago. 

Catalog 
FREE 





NOW irS EAST 
TO CHARGE 
YOUR CAR 
BATTERY 
AT HOME 






G-E 5-amp. Home 
Battery Charger and 
Wiring Accessories. 

$12.95 pie?; 

(Slightly higher west 
of Rockies) 

Cold weather . . . hard starting . . . 
many electrical accessories (heater, 
radio, two horns, etc.) . . . help drain 
your car battery. Finally, the battery 
goes dead ... then it's crank or push 
to get started. All that's annoying and 
dangerous. But, you can prevent it. 
This 5-amp. Home Battery Charger 
keeps your car battery fully charged 
always. It's as easy to use as any appli- 
ance. Plugs into any A-c. outlet in your 
garage. Wiring accessories furnished 
provide easy connection of Charger to 
battery through special outlet on steer- 
ing post. Say good-bye to your run- 
down car battery troubles. Mail the 
coupon today for complete information. 

I 1 

' Section A-8212, Merchandise Department 

I General Electric Co., Bridgeport, Conn. 

I Please send me complete information on 
the new S-amp, Tungar Home Battery 
I Charger. 



Name.. 



Address., 



12 



City. 



••-I 



GENERAL @ ELECTRIC 
AUTOMOTIVE PRODUCTS 
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Let Hoppe Teach You 
Billiards at home! 





QuNy BaN 

Imagine getting the expert RatumTabi* 

instruction of world's billiard, snoutv hightr >n 
champions like Hoppe. Ponzi, ^"^ ""^ Southwett 
Rudolph, Taberski, Layton and Cochran in your 
own home, absolutely free! That is the startling 
offer made jxKSible by these new Brunswick Home 
Pocket Billiard Tables. Boy! Wait until you see 
them at your local department, hardware or sport- 
ing store. These home tables are genuine replicas 
of Brunswick famous regulation tables— scientifi- 
cally scaled — with live rubber cushions, 15 brightly 
colored and numbered balls, cue ball, triangle and 
maple cues built to scale. Shots are played the 
same way that you would play them on the regu- 
lation tables in the YMCA or billiard room. Mail 
coupon now for Free Lesson Book by world's best 
players, which includes illustrations and descrip- 
tions of Brunswick's "Junior Playmate" Tables. 

THE BRUNSWICK-BALKE-COLLENDER CO. 
623 S. Wabash Ave., Chicago, lllinoii 

Branches in Principal Cities of the United States 
I Mail Coupon for Big 56-Page Book of Billiard 
• Lessons by World's Best Players 



REE 



THE BRUNSWICK-BALKE-COLLENDEH CO. 
623 S. WftbMh Av«., Cbicaffo, Dept. C-'.l 



Without obllaratlon. please Ifam* - 
■end me free 56-pafre book 
on "How to rUy Billiards" Street - 
as taufrht by the world's 
greatowt ptayem. City-. - 




MODELS 

Bouchar ainca 190S 
The complete line for SHIP MODEL 
BUILDERS. 

Thpw two npw brtokn with 96 fully ilhmtrated paKCS, on 
SCALE SHIP MODELS. RACINO MODEL YACHTS. 
SPEED BOATS MINIATURE ENGINES. «upplieii and 
ftrronswries. Send 25« stunip* or e^tiu tor your copies. 

BOUCHER PLAYTHINGS MFG. CORP. 
D«pt. P. M., 126 Latay*t« SIrMt, N«w York, N. V. 



MIGW POWERED TELESCOPE 



QENUIMC BROWNSCOPC8 AT AMAZINQ PRICIS 
Moat powarful In Amarlea for tho monayt ^ri^ 
in power lone ruiiKQ ti'lcscoix^. Can see moon a crsters ^^^^ftPV Qfi 
or time on pocket wntrh a block away. 6 Mctiona. ^^^•i'^^^l IVl *1 * 
Approx. 3 ft. long. Fine lenMtB. Brua bound. a^00f^^^^^^0^^y I 
Can be ii»ed nn powerful tniVrodcope. ^^^^v^^^^^^^il^^^^^^ 

Vol. niaBn.612X. Only »1.09 poet- ^ jaJ^MB^^^^^ Soaclal SuMr. 

paid. C. O. D. 24c extra. ^...-.^^S^^^el^^owr ZOXTmLtoS;'.: 

$M fiO 6 milar to ah<tve but more power ful. 

I " Gtmrftnteod to see \)00 time* larger in Bur- 

B """^ times cloaer. 31 mm. objective 4 power- 

C^^S"**""^ '"^ Ien«ei. Large field. Includai powerful microacope 

feature. Only $1.08 postpaid. 

BROWNSCOPE CO. Dept. 12- M 234 Fifth Ave., New York 



RADIO 

builders; 



NEW 



r 



Do you intend to build any radio ap- 
paratus describfMi in Popular Mechanics 
Alasazines or Blueprints? If bo. we urge 
you to send for our FREE special tabu- 
lated list of approved parts lor that sot. 
Our more than eisht years' experience as the leading amateur and 
experimenter's supply bouse is your assurance of intetlisent, depend- 
able SERVICE, and our low wholesale prices will please you. 
Whether you buy one part or an I Uf 1 11 C A %/F 1 

OQtiro kit from HARRISON— T UU W I 9AV b ■ 

WORLD-WIDE SHORT WAVE RECEIVER 

POWCRFUL - SENSITIVE - ALL-ELECTRIC 



Here is a modem Short Wave rerciver that gets foreign 
broHdcaflts. police call.n, amateurs, airplanes, etc. DIRECT, 
with R volume and clcarnnnfi tliat wHI amaia you I 
12t50O-mllo rrception record ! Thin tict in entirely twif- 
r«uitnin»'d and pluz" in dirortly to any 105 to 125-volt A. C, 
'ir ]), C. house current outlet. No butteries or iMfparate 
iMiwf^r i«iipplv needed! Works on any aerial. Tunes from 
I ') to 2"l) nietern. 

COMPLETE KIT of all nccenaary parts (tn- 
cludin'^ neat metalchaswia withall lioles drilled) 
and cle-ir, detailed picture inftrurtiftns to 
build tliis remarkable Three Tube receiver. 

TVVO TUBE Dry Cell Model (Illustrated) or AC Model- 
Complete Kit $4.75. 200 to 025 meter. ORDER NOWI! 
SEND $1.00. Broadca.st band colls $1.25. RESULTS GUAR- 
ANTEED!! Balance C. O. D. FREE Literature. 

HARRISON RADIO CO., Dept. P-12, 142 Ubarty Street, N.Y.C. 




THEY HAVE NOT DIED IN VAIN 

^^J^^ (Continued from page 138 A) 

jvj^ The disaster to the "Morro Castle" bears 
^ out the warning issued after the "Vestris" 
sank that "men rather than things must be 
stressed." This fire occurred within eight 
miles of shore and thirty miles of port, 
while the surrounding sea was dotted with 
ships within easy rescue distance, yet an 
apparently minor fire was permitted to 
become a conflagration before a call for 
help was given. Testimony has been given 
that no attempt whatever was made to 
close the fire doors, which act, experts say, 
would have confined the fire to the library 
where it originated. 

Some automatic method of closing fire 
doors by a fusible link and weight ar- 
rangement is patently needed, and such 
equipment is now available; but the fact 
that the smoke detectors and automatic 
fire alarms both failed to register on the 
bridge, according to testimony, shows the 
futility of depending entirely upon auto- 
matic devices. 

It is certain that a strong recommenda- 
tion will be made that a more efficient 
method of training, licensing and disci- 
plining crews be introduced. Several mem- 
bers of the "Morro Castle" crew have tes- 
tified that they had never attended a fire 
drill and did not know where their sta- 
tions were. Further recommendations are 
being made that salvage costs be cut so 
that captains will not be so inclined to de- 
lay calling for help; but the coast guard 
points out that its business is to come to 
the aid of shipping and that its services 
are free. A radio call will cause all coast 
guard vessels in the vicinity to proceed to 
the scene of the trouble and stand by to 
render assistance if needed. Two years 
ago there would normally have been six- 
teen coast guard vessels within two hours 
steaming distance of the "Morro Castle," 
with several only a few minutes away, but 
with decreased appropriations fourteen of 
the boats in this district are now lying 
idle. Nevertheless two cutters could have 
reached the "Morro Castle" within two 
hours if a call had been sent. These boats 
responded to the SOS, but it was then too 
late. 

Only a guaranty of competent men to 
man ships in the future can assure us that 
the victims of recent tragedies have not 
died in vain. 
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LASTING - 
WORTH-WHILE- 




GIFTS 



OF 
JEWELRY 

Let us send you one of our new 
style, exquisite Diamond rings 

for "her" gift. If you do noi think it 
oneof the handsomestDiamond rings 
ever shown and a tremendous bar- 
gain. RETURN AT OUR EXPENSE. 

Our 76-year old reputation is YOUR 
GUARANTEE OF SATISFACTION. 
BUY NOW BtFORE OUR PRICES GO UP 
11 -Exquisite Ring of Solid 18-K White Gold; 

$2S. $1.00 a Week 



Blue White Uiamoad 

No. 39— .?olid 
VyhltoGo)dWed- 
dinff Kintr; 6 Dia- 
monda $16.50 ■ 
SOc a Week 4q 

No. 13 — Man's Elsln 

Wrist W.-iti-h. Excellent 
timekeeper, Kood-lookin^ 
wriatwatch . . $16.50 

SO Cents a Week 




No. 40 Brantiful baan- 
ette wrist watch, natural 
yellow »old, with ailk cord 
bracelet, excellent time- 
keeper . . • , $19.95 
SO Cents a Week 



SEND FOR FREE CATALOG 



lOFTIS 

■■JEWELRY CO. 



TeRftia. Ono-tonth 
down : balance 
weekly, semi- 
monthly or month- 
ly yourconvenlence 

SO N. STATE ST., CHICAGO, ILL., DEPT.G894 

YOUR MONEY BACK IF NOT SATISFIED 



(.*ATAL^>l;Ex^•LAl^H 

Everything. Kuil 
Par t i f u I a rs of 
I.oftis Ea.sy Oedit 
an. Wri to today. 



100% Improvement Guaranteed 

We build, strengthen the vocal organs — not 

vith singing less&ns — but by fundamentally sound and 
scientifically correct silent exercises m &nd absolutely 
gucrantee to improve any singing or speaking voice 

at least 100% . . . Write fnr wonderful voice book — sent free. 
Learn WHY you can now hav»' thi' voice you want. No litera- 
ture sent to anyone under 17 years unlesa signed by parent. 

PERFECT VOICE INSTITUTE, Studio 13-59 
308 No. MichlQan Ave., Chicago 



Earn money and cut your own tennis coats with thia " Xmaa Gift 
you give yourself" invention . . . send now for FREE detaila! 

TENNIS STRINGS at LOW PRICKS! 

Get our Special I nlroductOTy Offer on auaiity SILK strings 
■are money. Stock up. Offt-T good limited time. Buy 
Wills' genuine FACTORY-FRESH GUT before prices 
ri-e! WHITE quick for FREE Tennis Equipment 
Cutulos. Extra-Income Plan. Special OiTersI 




H.E.WILLS CO.. lM7W.47iliSi., Dept. 13-59. Cliicago 



WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Then become 

_ — — — — afootcorrectlonist, and 

in a few weeks earn big income in service fees, — not medical 
Dor chiropody — easy terms for home traininij, no further capital 
needed, no goods to buy, no agency. Established 1894. Address 

Stephenson Laboratory, 1 Back Bay. Boston, Mass. 



DO YOU 



GO PlkZlV.urUka 




Popularity . . pleasure . . fame . . fortune . 
all may be yours -when you play a sweet- 
toned Buescher Saxophone. Easy playing 
qualities and exclusive Buescher features 
give you quick mastery. Play tunea the 
first week, .make newfriends..gO places 
with a Buescher! 

FREE TRIAL; Easy Payments on sax- 
ophone. trumpet, trombone, clarinet — any 
instrument for band or orchestra. Write 
now for free Buescher Book — 
mention instrument which in- 
terests you. 1003-A 

BUESCHER BAND INSTRUMEMT CO. 
l2tOBuMCher Buililiiig, ElUurl, Indian* 



rn\ii t 



TO GET A STRONG HOLD 
OR TIGHTEN LOOSE PARTS 




Home .""Auto 
Repairs 



Smooth-On No. 1 restores full usefulness 
of household fixtures, utensils and tools 
that would otherwise have to be discarded. 

Try it for tightening 
loose parts and stopping 
leaks, use it also on your car 
for stopping leaks in the 
radiator, hose connections, 
gas tank, oil and exhaust 
lines, for patching cracked 
water jackets, for tightening 
loose hub caps, mud guards, 
lamp and tire supports, etc. 

Smooth-On No. 1 is simple to 
apply and hardens to everlast- 
ing tightness. Merely follow 
directions in the Smooth-On 
Book wliich is .sent free if you 
return the coupon. 

Buy in 7-oz., 1-Ib. or ^-Ib. can 

from your nearest hanltvare 
store. 



SMOOTH-ON MFG. CO., Dept. 37, 

574 Communipaw Ave., Jersey City, N. J. 

Please send the free Smooth-On Repair Book. 




Write for 
FREE BOOK 




Name. 



Address . 
12-34. . . 



When writing to advertisers please mention Popular Mechanics 
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You need not be a scientist to use the simply 
operated New Gem. vet it is a scientific micro- 
scope. Only at much higher prices can you equal 
its illumination and sharn resolution. "Made by 
America's largest optical institution that sup- 
plies hospitals, doctors and colleges. Magnifies 
75 to 172 diameters. Yields remarkable photo- 
micrographs. Walnut case and 2o,ooo-\vord 
illustrated book included. Extra objective inag- 
nifies to 300 diameters, $2.50 (book II, 20,000 
words, included). Ask your dealer. 

Write For Free Literature 

BMtth & Imb OiltMl U, 717 St. fwl St.. RickMltr. R. Y. 



BAUSCH & LOME 



AUID-CHARGER 





"It works whil&j 
your car is idl^' 

No excuse now to have 
a dead battery . . latest 
KRW Auto-Charger for 
ALL CARS keeps battery up in any kind of weather. 
Gives all the "juice" needed for positive starting, 
operating auto radio, hot water heater, defroster and 
other electrical devices. Light weight, 7 lbs. Only 7" 
X 4H" X 3". Easy to install, drill one hole in under- 
dash. The KRW Auto-Charger goes where you go, 
works while your car is idle . . simply plug into near- 
est light socket. Operates on 25 to 60 cycles, using 
only 50 watts. Can't overcharge because charging 
rate tapers automatically when battery^ reaches full 
capacity. No liquids, bulbs or mov- 
ing parts. Has two charging rates — 2 
and 5 amps. Fuse guards against cur- 
rent flow-back if power circuit fails. F.O.B. Buffalo 
Unconditionally guaranteed for one Cash with order 
year. Ask any Ford Dealer who we are (Est. 1916). 
Circular on request. AGENTS WANTED everywhere. 



;ry reacnes luii 

$6.75 



K. R. WILSON • 11 Lock Street « BuffFalo. N.Y. 



HOW FAST CAN YOU STOP? 

(Continued from page S13) 

These have fewer parts than shoe-type 
brakes and are said to last the life of the 
vehicle without relining or adjustment. 
The brake, attached to the wheel like or- 
dinary brakes, is now standard equipment 
on a number of truck fleets in the west and 
is being installed on police cars and air- 
planes. In a test a fully loaded oil-tank 
truck and trailer moving down grade at 
thirty-five miles an hour were stopped in 
sixty-two feet, about one-third the dis- 
tance usually required. 

The brake surface consists of two disks 
of brake lining that revolve with the 
wheel, pressure being applied equally all 
around the disks from two sides when the 
brake pedal is pressed. There is no end- 
thrust on bearings or axles and the brakes 
are self-cooling. The brake is not affected 
by water and is approximately twenty per 
cent lighter than other types. It is claimed 
that they permit better control of the ve- 
hicle, won't lock, and reduce tire wear due 
to the smoothness of application. Because 
of their sturdy construction they are also 
being used as clutches on marine engines. 

Legislating safety into the automobile is 
being accomplished gradually by individ- 
ual states. In states requiring drivers to 
undergo examinations, the accident rate 
was about thirty per cent lower in 1933 
than in states without such laws. Of 
course, accidents increased generally from 
1932 to 1933, but the rate of increase was 
only one-third as great in states requiring 
tests of drivers. 

California, Connecticut, Delaware, Mary- 
land, Massachusetts, New Hampshire, New 
Jersey and New York are among the states 
with driver's license laws. 

Regular inspection of automobiles and 
equipment has been made compulsory in 
New York, Massachusetts, Delaware, Idaho, 
Maryland, New Hampshire, Nebraska, 
Pennsylvania and other states. Delaware 
operates its own "safety lane," moving the 
test equipment from town to town. Indi- 
vidual cities, Memphis, Tenn., and Evans- 
ton, 111., have inspection laws and main- 
tain "safety lanes." 

Pennsylvania has joined the list of states 
which will make safety glass compulsory 
on all motor vehicles after January 1, 1935. 
New York, Michigan and Massachusetts 
have similar laws. 



Cl 



POPULAR MECHANICS ADVERTISING SECTION 



143A 



ATLAS 9" METAL- 
WORKING LATHE 

Accurate to 0.001" $79 

A complete unit, with belts and 
pulleys self-contained 




It's ready to run, this 9' Atlas Lathe. Self-contained counter- 
shaft, all belts included in the price. Set a motor on the 
bracket, plug into a light socket and it's ready to go. No 
outside shafting to place. No extras to buy. 
A real lathe, running- tested to .001' accuracy before it's 
shipped. Six speeds with compound device that cuts out com- 
plicated back gears. Efficient V-belt drive. Automatic re- 
versible feed; hollow headstock spindle; graduated compound 
rest. Cuts 4 to 72 threads. 

18" bed (also larger sizes up to 36') of heavily ribbed cast iron 
macliined and ground on precision equip- 
ment. IMMEDIATE SHIPMENT for 
2 weeks' trial with guarantee of money 
back if not satisfied. Write for Easy 
Terms and free illustrated catalog of the 
ATLAS FULLY EQUIPPED LATHE. 
Real metal-working Lathes as low as S40. 
Write for Information. 

ATLAS DRILL PRESSES 

$13.95 to $33.45 

Small, medium and big — for bench or 
floor. Quality-built tools with more and 
bigger bearings at prices below what 
you've had to pay up to now. Special 
construction prevents side-play in quill. 

ATLAS PRESS CO. 

1843 N. Pitcher St. 
Kalamazoo, Mich., U. S. A. 



COMPLETE ELECTRIC PLANTS 



ONAN A. C. PLANTS furnish the same cur- 
rent as city service. Operates Radio. Water 
System, Refrigerator, all Household Appli- 
ances. 

SIZES 300 WATTS UP 

Direct Current Models as low as $99. No bat- 
tery used to start the engine. Easy to in- 
stall. Available from stock. Ideal for farms, 
camps, lake homes, and commercial purposes. 



W. ONAN & SONS, 939 Royalston Ave., Minneapolis, Minn. 






SHAWDy:ALLTRACTOR 




III vlH-rt ImjI can't be 
Kiiaruiitfrd ! An.nzinE 
iiioney. milker for farme. 
truck enrdona, ntirreriea, 
ftc. Plcwe, dwt. fxt'ds, 
riiltivatpfl, ttinwD, DikpB. 

hniiln; runi Ih*Ii drivrn 

ninrliinrn. Gear iihift models, I to 6 H . P. Coita 3e 
ix-r hniir to run. Write for FREE CATALOG and 
10 r>AY a RIAL OFFER. Also SPECIAL OFFER 
^- t.. AGKNIS. Address i.enrest ofiire. 

SHAW MFG. CO.. Dvpt. 4512 
Galesbure, Kan&as Columbus, O. 





Print Your Own 

Cards, stationery, circnlara. tags, labels, advertising, etc. 
Save money. Print tor Others, Big Prof its; easy rules 
Bont. Will do popalfir Rained I'rintingr like Enirrmvinff. Janior press 
S5.90. job DreBseB $11 ap. power Send for free cat&loffand all 

dcUili. - THE KELSEY COMPANY. B-37, M.rid.n. Cona. 

DEAFNESS 18 MISERY 

Many people with defective hearing 
and Head Noises enjoy conversation, 
go to Theatre and Church because they 
use Leonard Invisible Ear Drums which 
resemble Tiny Megaphones fitting 
in the Ear entirety out of sight. 
No wires, batteries or head piece. 
They arc inexpensive. Write for 

booklet and sworn statement of n/JtJ/^ 
(he invcmor who was himself deaf . 
A. 0. LEONARD, Inc., Suite 699, 70 Sth Ave., New York 





BIG NEWS 

FOR MODEL BUILDERS 

M.ECCANO 

the orisinal steel construction toy 
presents 

SNAP RIVETS 

the greatest improvement ever made 
in construction toys 

COO 

;coo. o c 
coo 




New Girder 



Snap rivets just like the ones 
used by structural steel workers. 

JUST what you regular 
fellows have been wait- 
ing for. Snap rivets to 
speed up model building. 
Real rivets just like the 
kind red-blooded steel 
workers use. Easy to 
build with because you 
just count the holes, and 
snap in the rivets. Much 
easier and quicker than 
nuts and bolts — and the 
rivets can be used over 
and over again. 
Look at the picture above 
— see how easy it is? Bet- 
ter still, examine the new 
models at your dealer's. 
Don't delay! Go to him 
and ask him to show 
you the new Meccano 
with snap rivets. 



Old Girder 

And another new feature! 
Richly enameled girders — 
twice as big as the old 
kind — brilliantly colored in 
red and green. Makes 
models look like something 
when they are completed. 




No, 5 Our Feature Set 

Packed in a splendid wood- 
en chest, with a double tray 
of parts and a 110- volt 
motor for alternating ciu-- 
rent. 

The big derrick shown 
above is built from this set. 
Price complete $5.00. Sent 
prepaid upon receipt of 
price if your dealer cannot 

supply you. 



PPPP Fine illustrated catalogue showing the new Mec- 
rI\Dt. cano Sets and also other members of the Meccano 
family, including the new Microscope Sets. Use the 
coupon today. 

THE MECCANO COMPANY OF AMERICA, INC. 
SOO Fifth Avenue New York, N. Y. 

The Meccano Company of Amrrica, Inc. 
Dept. P, 200 Fifth venue, New York, N. V. 

Please send — free — ^beautifuUy illustrated catalogue. 



Name. 
Street. 
City. . 



.State. 
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^Worlds FINEST ENGINES 




Write today for 
Catalog and prices. 

Ed. H. Witte, Pres. 



AT OUR LOW PRICE IT 
WILL PAY TO BUY NOW! 



WHY are over 95% of auto 
sales in the "under $ 1,000" 
class? I'll tell you — folks want 
Real Quality for a LOW PRICE. 

It's the same with engines — folks 
want dollar for dollar value fortheir 
hard earned cash. That's why 
WITTE builds and sells more en- 
gines direct than all other manu- 
facturers combined. 27 different en- 
gines and combinations, A size and 
style for every purpose, M to 30 
H. P. — $45 up, according to size and 
style. Sold direct from factory to 
you — cash or easy terms. Buy 
NOW and SAVE, 




World's Largest Exclusive Engine Factory- 



aao.ooo 
IN use 




ASELF-COMTAIMED POWER PLANT 

Furnished in two styles: open style with Remova- 
ble Die-Cast Bearings and oil and grease cup lubrica- 
tors; or Enclosed, Self-Oiling, Timken Roller Bearing 
model. Either style on wood skids or iron base. Eco- 
nomical to operate on cheap fuels or natural gas, no 
experience necessary. Tell us what you want to use 
your engine for and we will, without obligation, 
recommend the best engine for the job, 

SHIPPED FROM KANSAS CIH OR PIHSBURGH 

1749 Oakland Avenue .I. 1749 Central Warehouse 
KANSAS CITY, MO. I|l PITTSBURGH, PA. 



WITTE ENGINE WORKS 



New Streamlined 

ELECTRIC TRAIN 




''Silver Bullet 



99 



transformer — a big saving. 



A complete Electric Train kit 
for only 25c. Of course this isn't 
a $20.00 train, but just listen to 
what you get for your quarter: 
( tlie parts for a fast, peppy motor 
— complete base, wheels, wire, etc. 
— cardboard construction (shown 
in illustration), finished in blaclc 
and silver. Needs no tracks or 
And as for building it, why, some 



kids say they have twice as much fun building it as running it-_ 
it's so simple! This neat and flashy kit ready to assemble is 
only 25c, plus 10c postage and packing. Rush your order to: 

Interstate Electric Company, Dept. 9, Madison, Wisconsin 




EE GRINDER 



Weighs 
1 pound. Plug 
in any light socket 
and do 1001 jobs. Do 
away with slow hand work. 
Grinds, routs, drills, carves, 
sharpens, cuts, engraves. For 
shop, home or tool kit. (Model # 
A), \. C. or D. C. operation, 
llOv.. 13.000 
r.p.m. Order 
on 5 day 
trial . . . 
satisfar- 
1 1 o n guar- 
anteed. 




Ask 

FREE 
Booklet 



$10.00 

and up 

Poiitpaid 
U. S. A. 

WHh 3 whMl 
shapM FrM, 
Ortf«r today. 



MASTER CRAFTS- 
MAN'S SET 

17 useful accessories 
to grind, drill, polish, 
sand, cut, carve, en- 
grave, etc. Pripald $5.00 



CHICAGO WHEEL « 
IDS S. Aberdeen St. 



MFG. COMPANY 

Chicago, III. 




CHEMISTS NEW CATALOGS 

CataloE liatios 10,000 chemicaU, drugs, fiavore, etc., and 1,700 
Scientific Books, sent for 25c. CataloE with 3,000 illustra- 
tions of laboratory apparatus, 50c. Gloss Still as illustrated. 
Cap. 1 Qt., SO. 00. 

LABORATORY MATERIALS CO., 639 Z. Tist St., CHICAOO, ILL. 



i CATALOG FREE GeTVoursToday'^ 



CLASS PINS »ny lettars, any year, 
, may colors. Silver plated, 1 to 11, 40c ea- Kold I 
60c ea; aterlini^, 60c ea. Silver plated. 12 or more 35c 
•a: sold plated, 4&c ea; Bterlinif , &5c ea. Sterlinff Biivar 
rioffs aa ■nown. 1 to 11. SI. 90 ea; 12 uz more SI. 66 ea. 

Metal Arts Co. Jnc, Factory 44, Rochester, N,Y. 




GROW II1IUSHROOIIIIS^^3SH 

8ons;ovemiKhtcrops. Webuy. 540% profit ; ourservlcefree. Actqulclc. 

INTERSTATE MUSHROOM INDUSTRIES 
PC-73S7 Cottage Grove Ave. Chicago, III. 



BUILD IT YOURSELF 



JIM DANDY CABIN TRAILER 

Clamy! R<«)ttiy! i: i-v to hiiild lit lt»w rout! 
Plans unci int-tni. ni.lv $1.0(1 — incliidt-' k11 
Dia^ratDB, Skrf. K'. I'l, t ■., Material List, 
Ftr. lsi( Valiir' Mail Dollar Bill lo ilm 
Dandy, Box 125-A, Wausau, Wia. 





GIVEN! 



MICKEY 
MOUSE 

WRIST WATCH! 

or Choice of Caah Commlsalon— Send No Money — Send 
Name and Addres.s! Boy.s! Girls! Mickcys on the dial and band 
in colors! Chrome finish ca.se and bracelet — Unbreakable 
crystal. American make. WHAT u WATCHI SIMPLY C.IVE 
AWAY FREE pictures with famous Whl«e Cloverine Salvo 
which you sell at 25e a box (eiving picture FREE I) and remit 
aa per premium plan book. Other watches. 40th year. He 
First. Write for trial order dozen salve and pictures NOW! 
WILSOW CHEMICAL CO. INC.. Dept. 49-F Tyrone. Pe. 
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Profit from Books 

Popular Mechanics Presss specializes in supplying books on any 
subject Look over ttils list. C^heck tlie books you want, and mail 
tills advertisement as your order blank. Catalog with ILsts on 2,000 
subjects free. 



AIR CONDITIONING 
SERVICE MANUAL 

Just Out $5.00 

AUTO RACING 

How to Build Dirt 

Track Racers $1.00 

AUTO REFINISHING 

Latest Metliods $1.50 

BRICKLAYING 

Plain and Fancy $1.50 

CAMPS AND LOG 

CABINS (Building).... $2.00 
CARBURETORS (All Makes) 

New, Revised Edition. .$2.50 
CARPENTRY 

All Forms $2.00 

CHEMICAL MAGIC 

Experiment, Entertain, 

Mystify $1.00 

DIESEL HANDBOOK 

New, Latest Informa- 
tion $5.00 

DRAWING 

Freehand and Perspec- 
tive .$1.50 

DRY CLEANING (Practical) 

and Dyer .SJ.OO 

ENGINEERS' VESTPOCKET 

Reference Rook SI .50 

FURNITURE REPAIRING 

Finishing and Decora- 
tion $3.00 

HYPNOTISM 

Science of $2.00 

INVENTIONS 

How to Make Pay $2.50 

LANDSCAPE GARDENING 

Practical $2.S0 



LEATHER WORK 

Artistic Sl.SO 

LOCKSMITHING 

Revised Edition $2.00 

MODEL MAKING 

Many Kinds $3.00 

MONEY MAKING 

FORMULAS 

Thousands of Ideas. . . .$4.00 
MUSHROOMS 

Raise fur Market $1.75 

PATTERN MAKING 

Excellent New Book... $1.50 
PLASTERING 

Best Instruction Man- 
ual $1.25 

RADIO PHYSICS COURSE 

.' Most Complete $3.75 

REFRIGERATION 

Electric. Gas. Be a 

Service Expert! $4.00 

ROCK GARDENS 

How, Where, When to 

Make, E.\amples $1.25 

RUBBER ARTICLES 

How to Make $2.00 

SHEET METAL 

Construction Work .... $2.00 
Steam Engineer'* Licenie 

How to Obtain $2.00 

WELDING ENCYCLOPEDIA 

All Methods $5.00 

WOOD, COLORING 

Finishing and Painting. S3. 50 
WROUGHT IRON WORK 

Practical $1.35 



••BNO NO MONKT- 



Just check the books you want, and mall the whole advertisement. 
It Is your order blank. When postman hands you twoks. pay him 
the price and few cents postage. If outside tlie U. .S. remit when 
ordering and Include 10 cents per book extra for irastage. 

POPULAR MECHANICS PRESS, Room P-12. 200 East Ontario 
St., Chlcaao. III. 



$ MONEY-MAKING $ 
OPPORTUNITIES 

For those who need larger incomes or must seek new occupations. 

The foUowim,' workable, tested plans ate adaptable both to the 
needs of the country or city dweller eiftier for part time devel- 
opment or principal Income source. 

Every idea set forth In these books has been used by others 
for piollt. Tliey are well worth your consideration. 

Plan No. I— $50 a Week with Car and Camera. I'aul G. Holt 
tells you how he made a daily average of $11.30 profit. Price 
$1.50. 

Plan No. 2 — Radio Servicing. Let an expert teach you how to 
engage In this money making business. Price $1.75. 

Plan No. 3 — ^liffrigeration Service. Official manual covers all 
makes, (iood service men are needed. I»iice $5.00. 

Plan No. 4 — .Automobile Relinishlng. Start a lucrative bu.si- 
ness of your own. Fine possibilities here. Eiceilent new in- 
scniciion bock. I'rice $1.50. 

Plan No. 5 — Outdoor Opportunities. The raising of small ani- 
mals, birds and plants for profit. Price $2.00. 

Plan No. 6—10.000 Money-.Maklng Formulas. Complete in- 
structions for the making of commodities at small cost that may 
be .sold at a hand.some profit. Price $4.00. 

Plan No. 7 — How to Slake Bloney at Home. 100 successful 
ways for women to make money. Price $2.00. 

Plan No. 8 — 100 Ci\il Service Examinations. Covering steady 
Government Jobs. All types of positions. Better business means 
thousands of new jobs. Prepare now by studying this new book. 
Price $.1.50. 

Plan No. 9 — Making Poultry Pay. The proper brcedins nnd 
management of fowls for higher enu production. Price $2.00. 

Plan No. 10 — Fur Farming for Profit. Complete instructions 
that enable the beginner to .succeed from the start. Price $4.00. 

Plan No. 1 1 — Rabbits for Food and Fur. A complete guide to 
the .successful rearing and breeding of rabbits. Price $2.00. 

Plan No. 12— The Frog Industry. Should be considered more 
as a .side line than as a major means of income. Price $2.00. 

Plan No. 13— How to Live on a Subsistence Homestead. Facts 
and figures on how one family fled from the city and fotuid 
se<Mirity and lnde|)endi'ncc. Price $2.50. 

Plan No. 14 — New Ways to Make Money. Roger Babson points 
out to 'oung men and women the profit possibilities in 50 fun- 
damental industries. Price $2.50. 

Any of the above mailed postpaid upon receipt of price or sent 
C.O.D. hnywhere in U. S. Pay postman price and few cents 
postage. 

POPULAR MECHANICS PRESS 
Room 1834 200 E. Ontario St Chicago, Illinois 



It's air tight 

and 
"soup" tight 




A safe-cracker's 
Waterloo! 



To make the thick door of an oflSce safe open 
and close as smoothly as a f iston moves in a 
cylinder, its edges must be oilstoned down by 
an expert. A giant bank vault door may have 
90 square feet of hardest alloy steel to rub 
down with oilstones. A Norton Pike India oil- 
stone is best for safe doors. 

What to use for razors, scissors, knives, planes, 
chisels, etc? What experts prefer which — and 
why? 

"How to Sharpen" tells who, which and why 
very clearly and entertainingly. Send for a free 
copy and get straightened out. You will find 
scores of valuable suggestions. Many an old 
timer writes us that he did not know about some 
of the tricks of sharpening. Your copy is wait- 
ing for you. Send for it today. 



NORTON 



Use 




EMiabLtKtd U23 



rohat Experts PIKE ^WduCtS 
use «— » 



use 

BEHR- MANNING CORP.. U. S. Sales Representatives 
Dept. B. Troy. N. Y. 

Send me free, Norton Pike Book, "How to Sharpen." 

Name „_ 

A ddress— — _ 
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C; 



146A 



POPULAR MECHANICS ADVERTISING SECTION 



Astonishini? euccens report* com- 
ing in from the first hour of opera- 
tion prove no experience is needed. 




MAKE 

and Sell- , ^ 

\^ The New , 
Delicious food,^ 
confection! 



Here's your chance to start 
rittlit in niakinK bin cash profits 
the very lirst day with new- 
food sensation. Enormous prof- 
its on o and 10c sales without 
cut price competition. Easy to 
operate — but little money 
needed to start — \nt! .sin.'fon 
just ahead. 

START AT HOME OR IN SMALL STOR^ 

1 furnish complete outfit — raw matorials — secret 
formulaa — complete plutis — help locate and finance 
you. Make CARMELCHlSP. the delicious candy 
popcorn confection — a food and not a fad. No 
c&nvaasing. 

YOUR FORTUNE 

can be made — money worries banished — have a 

pocketful nf i-:i-h cuch nh'ht in thi" ."fTi-*:! t iciial l»u>'iiie».i. Pa. 
man to<ik in ¥4.'l 0*i fir>.t wf*"!*, Hu-^h nnmi- tixiay. 

CARMELCRISP MACHINE CO. 

1228 High Si. Sprln|tM<l, Ohio 

r CARMELCRISP MACHINE CO. 
I 1228 High St. 
I Springfield, Ohio 

I Uerf's njy name. Send all free material. 

I Name 

j Address 

I City 



FREE 

G.Jd.u k.rn.lH 
tit fitru — marvfl- 
IUI8 bi.<ik "( (urts 
triitilcd frp*' — no 

the fiU-tii — art 
while offer in 
open 



. State 




350X MICROSCOPE 
AND SET 



Ideal for the High School Student 
and home experimenter. This com- 
pletely equipped set Includes a new 
WINXKR .'iftOX Mlcro.spdoe with 
an optically guaranteed, compound 
lens system which provides you with 
clear, undistorted vision. Beauti- 
lully finished. Rugged construction, 
horseshoe base. Adjustable mirror. 

lOOX objective for lower ma^nifieiition. Set contain)}. 
MicroBcope. 12 ulidea. BaUam. Sperirnen Bottle. 12 cover 
(laffWH, 12 flide liibeh, ni^weetinT needle. Pip«'tte. Foreepi*. 
Lenii Cleaninii Cloth. GIr(^^ Rod. Wood Applicators, pre- 
pared Mlide. Inntruetion B(wk. 

$1.00 Oepoiit re^uirtd on C. O. D. order* 

J. H. WINN MFG. CO. 
Dept. 93 124 West 23 Street New York 



WINNER S 




A PRECISION TOOL 

Craftsmen everywhere find SWAYNE ROBINSON'S 200 Series Lathe _a 
home worknhop in itnrlf , . . hunky, umtrate Hiid dHiM-ndnblp. With it 
they ran make most nnythinv berau(« it ifi adnrlnble for all kinds of 
Kencral xhiip wt>rk siirh hm: drill preiin. millins marhtnu. boring iniU. etc. 
Write fur details in thia very low coat Lathe. 

Seripf* 200 Lathe is rompletely equipped as iUimtrated: 
'limken bearitigN, hitllnw npindle. 4 speedf*. 8 inch 
fwinic. 18 inrhefi betwi-en centem . . . only 50. 
24 incheH between renters . . .' S4I.50 36 Inch 
exteofion for woodworking only S5 00 extra. 




SWAVWE ROBINSON &C0. 



• 250 N\e\\H STREE.T 



RICMAAOND. INOIA NA 



G. E. MOTORS 

made by General Electric Co., originally 
tended for large manufacturer. Spccificatii 
1-30 H. P.— 4800 R. P. M. Universal A. C. 
and D. C. 110 volts inntant reverse. Size: 
Diameter 3 inch, lencth h inch. Shipping wt. 
3 Iba. Add 25c for packing _ _ 

and mailing. Original price C^^^ ^ 1% 
$12.00. Barciiin pricc.while ^ 
they Iiwf. S«ndforCat«loK ^^^^ 
of Paint Spray Cquipmant 
and Gsneral Electric Motors 3412. 

NATIONAL ELECTRIC TOOL CO. 

560 W. Washington Dept. 



Each 




3212 



Chicago, III, 



CET^THRILLING POLICE CALLS 



ON YOUR PRESENT RADIO 




$1.L_ 
Postpaid 



Marvel 
I Hliort ' 

I entertainment. 
Quickly attached 
to any swt without 
_ tooU, drilling or Hold- 
er. Cuuiplcte with con- 
r ne4.-lioiki4 and directions, 
$1 .00 i>ostpaid. Order to- 
day. 

_ Specialties Manufaclurinc Co. 
3836 Grand River. Datroit, Michigan 



'olicc .\dupter brings in [xilice, amateur, 
calla. ThrilN! Kx. it.-mcnt ! "N*- 



Jobbers— Deal ers 

Get our prices on ritdio 
lead-in and aerial wire; 
sround clamps; window 
k-ad^: Vernier diulu; radio 
knubs; auto antennae; 
puf"h-back wire and 
r-'iioided wire. 



Inventions Wanted 

Wtented or Unpatented 



Our manufacturer- clients now want better inventions, 
patented or unpatented, to meet present conditions. Write 

Chartered Instihite of American Inventors 

523 Barrister Building Washington, D. C. 

'•World's Largest Organization of Inventors" 



BUSINESS 9/" YOUR OWN 



Rainr Guiiifa Pius for ua. No pxporic-m-i' 
nei-essary. \\'e supply brcedrra anil buy I h»' 
young, payiug up to S2.l)0 a pair. I'ac your 




■I'llar, spare room or barn. Write today lor 
FREE book. ^ 
RESEARCH SUPPLY CORPORATION 
_ Dept. R-3 y^r^ 

2436 West YorkSt..Phila., Pa. (^'e* 

EARN UP TO *50 A WELEIK 




MAKE MONEY AT HOME 

Home Industries Bi Monthly will show you how. 
Describes all kinds of prt)lltable. legitimate plans. 
gcheme». formulas, ideas, etc. 32 or more pages. 
Six months trial subscription, lOc. 

Home Industries 

Box 84 IrvinKton, Nebr. 



MAKE GLAZED GARDEN POTTERY 

Bi-autiful. colored, glazed concrete pottery made without 
molds. No experience needed. Use only sand and cement. 
2..5(K) different designs birdbaths. vases, jars. etc. Big 
jirofits. Book, color plate, etc.. 10c. 

NATIONAL POTTERIES. 1115 Hawthorne, 
Minneapolis, Minn. 

BuiLDjTHis OceanCargoSteamer 




W^^^^h^Jn VM"^ Bliipbuild.T's pi:.n.H. On 

\g/ £2!^St I iBfri^M covered in our 32-pitKe ra 

■■■■•^^^■■■■I^BI Bt ruction «et8 and fittii 

^ JWr J c:>talnc today. A. J. Fial 

JSSmSmSSmSSSCZlim R*^y»l 0:ik. Mich. 



t iiiio tr^tinp jitt'umer. from 
Only om* of many nii;de|g 
atnloB of bliieprinta. con- 
nga. Send 15c for this 
her, 1002-1 Etowah Ave.. 



MAKE MONEY PRINTING 

letter and billheads, circulars, cards, for friends, 
spare time. Kasy to learn, easy to get Jobs. 
Printing Presses $12: new type fares, complete 
supplies, lowest prices. Send stamp for catalog. 
PEIFFER CO., 14-A; 6 Columbia St., Newark, N.J 

^1I\RHY»<>N/IW SUPPLY COji 





Bargains — Armjr, Sport Goods, Fire- 
arms, Clothes, Shoes, etc. Send 10c for ^ 
□ew catalog, to be redeemed on Erst order 
Army & Navy Supply Co. 4772 Lester St. Richmond.Va. 




Earn Cash at Home! 



Grow fancy giant muslirooms in cellar, attic, barn. 
Ea.sy, odorless methixi. We show you how f iitni.-ih 
guaranteed materials and buy ciops. Valuable bin 
took, r icturos free if yim write quickly. (Est. )9<>8.) 
UNITtD CO. 3848 LInesIa Ana. Dapt. PM-12, CHICAGO 
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FOR YOUR 
HOME WORKSHOP 

If you like to make things, you will enjoy this new book 
just published by Popular Mechanics entitled 



Mfllceif 




-1/ 




4' 



Make It 
Yourself 

The home mechanic, whether 
young or old, amateur or pro- 
fessional, will take pride and 
delight in nialcing many of the 
things described therein. 

Both father and son will find 
fascination and an association 
of interest in making usefid and 
ornamental articles for mother 
to admire upon their com- 
pletion. 

900 Articles 
All DiSSerent 

There are attractive ship models, a great variety of toys 
that operate themselves by means of an Ingenious aiipHeatlon 
of mechanical principles, novel amusement devices for Indoors 
and outdoors, for both water and land, unique designs in 
furniture lor children, scores of useful ap|>llance8 for the home, 
tilings of beauty and utility for lawn and garden, etc. 

Special articles Instruct the amateur meclianic In the care 
and use of tools, special tools for special pur[)oses, bow to read 
and use plans, how to solder, the making of a handy work 
bench, cuts. Joints and methods In woodworking, automobile 
repairing, installing radio equipment, house wiring, nxturc 
hanging, working In glass. leather, metal, celluloid, lathe work, 
utilizing parts of old machines to make equipment that would 
be expensive to buy. etc. 

480 Paftes— 823 Illustrations. T>_J Aft 

Size 7x10x1 H In. Cloth Binding r rl Cc ♦O.UU 

Mailed Postpaid upon receipt of price anywhere In the 
world. If you reside in U. S., Hawaii. Porto Rico, Alaska or 
Mexico, we will send the book by mall C. O. D. If you prefer. 

POPULAR MECHANICS PRESS (ROOM P-12) 
200 East Ontario St. Chicago, HI. 




You'll be proud to 

BUILD 
HER! 

''SOVEREIGN OF the SEAS'' 



Famoui Muicum Modtl 



ever published, great 
build her and you can 



Now — begin the BEST model 
man-o-war of 16371 Modelers say, 
build them all!" A masterpiece. 

WONDERFUL NEW BOOK WITH FULL DIREQIONS 

ILLUSTRATES EVERY DETAIL AND PART - ONLY 

step-by-step stages. Even a beginner can com- 

&lete her with ordinary tools. 80-page Del.uxe 
aok shows how to mold "Craftmat" carvings; 
history, etc. Marvelous value at 

Sent po^tTt'ii'I upon rereipt of pTife by 

POPULAR MECHANICS PRESS 
Room 1234, 200 E. Ontario St., Chicago. 



-ONLY 

i 



BEAUTIFY WITH ^ ---rT 

DIMCRETE 

1^^^ ■ KIOUE/ vol I rAKJ Rllll n 




EASY to MAKE 

Garden SeatH — Foun- 
tain and Banin — 
Flower Boxen and 
VuM!8 — I*ed>'R(alii 
nnd Bird Batlui — Or- 
nciineiitnl PmiLi — San- 
itnry Drinkins F«jun- 
tain — UftlepcMits — 
A iito Driveway — 
fjidewalks — Boat 
LandincH and Dorka 
— Eittranro i»nd Gar- 
den Wiilkii— Sid»-walk 
FlniKinj; — Narrow 
Curb Wftlkn— Curbs 
and Gutters — Wall 
Copias — Step*. 



NOW you CAN BUILD 
YOUR OWN GARDEN « LAWN PIECESI 

POPULAR MECHANICS' 

CONCRETE Handbook" 



$ 



Practical methods for home, 
farm, shops. Describes mixtures, 
molds and home-made equip- 
ment. Scores of beautiful use- 
ful designs pictured. Start a 
business — make them to sell! 

GET THIS REMARKABLE BOOK NOW I 

Aek. us to forward; then pav postman only 
$1 and postage. ORDER it ! 



1 



For 
Pleasure! 
Thrills! 
Health! 



Try SKIING 
on 

NORTHLAND 
SKIS 

Used by 90% of the exi)crts 
and Champions, by Admiral 
Byrd's Antarctic Kxpedltlon 
and recently voted college men's 
mo.st popular .ski. 

Latest models for Jumping, 
racing and touring. Made by 
skilled craftsmen from the 
choicest of selected woods. 
New hand rubbed finish that 
withstands 
exposureand 
hard usage. 

NORTHLAND SKI MFG. CO. 
95 Merriam Pk. St. Paul, Minn. 

World's Largest Ski Manufacturers 




Free booklet 
HOW TO SKI 
■will help you learn 



25 WAYS 



TO EARN EXTRA 

MONEY 



WITH A TYPEWRITER 



Here is a booklet you will read, cover to cover! It 
is literally packed with tried-and-tested, "spare-time" 
money-making ideas! Whatever your age or voca- 
tion, if you really want to earn extra money, it will 
be of real value to you. Send for your free copy 
even if you do not own a typewriter. Royal's latest 
handbook, just off the press, shows how you can buy 
one and actually make it pay for itself many times 
over. Use the coupon today. The supply is limited. 

ROYAL PORTABLE 

Finest of home-sized typewriters 



POPULAR MECHANICS PRESS 
Room 1 234, 200 E. OnUrio Street, CHICAGO 

When writing to advertisers please mention Popular Mechanics 



Easy to operate- 
even if you have 
never typed before! 
Fast. Sturdy. Stand- 
ard 4-bank keyboard. 
Many exclusive fea- 
tures. 3 models . . . 
3 prices. Monthly 
payments easily ar- 
ranged. 



Only 533^^ 



FREE! 



SEND FOR ROYAL S NEW HANDBOOK 



Royal Typewriter Company, Inc., Dept. PM-12 
2 Park Avenue, New York City. 

□ Please send free copy of your valuable booklet "25 Ways to 
Earn Extra Money with a Typewriter." 

□ I own a (Insert Make) Typewriter 

Serial Number Please send me the 

details of your special allowance on typewriters traded in 
this month. 

Name 



Street, 
City_ 



_ Stale- 
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IN 

CANS 



WOOD 



IN 

TUBES 



Handles Like Putty- 
Dries to Hard Wood 




HAS 1001 USES 




Plastic Wood is the new discovery that 
saves money in preventing or making 
permanent repairs. Check those vital 
spots — leaky window frames, door sills, 
leaks in roof, cracks in stucco, cement, 
brick — wood rot under paint, porch 
posts, steps — loose tiles, drawer pulls, 
bathroom fixtures, hinces — cracks in 
baseboard, shelving, furniture. Plastic 
Wood is weather-proof — water-proof. 

It adheres permanently to any clean, 
dry surface — sold at all leading paint, 
hardware stores. 

rnCC Write The A. S. Boyle Company, Inc., 1934 Dana 
•^■•^^ Avenue, Cincinnati, O., Department P. M. 12, for 

interesting booklet on the many uses of Plastic i 

Wood. >l R 

PLASTIC WOOD 

6 FUSES in 1 PLUG 

A Turn to the Right _^ 
Brings Back the Light 

K<^w, imprfived, pntrnlfd n*in-l fiifte pIuK approved 
try Nat. Board of FIra Undarwrttara. A nfct-^N-^itv 
in fvery h<tmo, Htort", oftirr. fi»rt<iry. t>*'hot>l, h*)^piml 
garugi*, ptr . Safe, pcononiii'jil. abj-olnidy "f<>ol-pn>f'f' 
and p>)i'i'-k-prof>f . Mutit iir^-ful invii) i<>n in yearn. 

AGENTS UP 

Can Earn 

ExrliiMivr tf-rritrtry can Msily bring distributor 
aR<'nt!> yp to S500 moathly »«'Ilinc dirort to Inrze 
and nmull iii>«-rf and fit wludetMile. E^ni(>r>t, fAnli-xt 
Mllpr imaeinable. Retails ISr. Bia profit t«» agent. 
WrHo at onca. Send f»T on»> sample — 25c 

tor '2. Cwft i-tirnplptp inonpy-nmkinL' ptan-"*. 

MODERN APPLIANCES. Inc. 
168 N. Michican ft«e.. Dept. 500. Chicago 




STROBOSCOPE 



Complete with newly patente<I 
electric motor, neon lamp, and 
book of 100 experiments to t)e 
done with outfit. Postpaid $1.25. 

SPECTROSCOPE: Beyond the telescope, below the micro- 
scope, reveals secrets of suns and atoms! Hundreds of colored 
spettnil lilies of metals. New Invention, no toy. $2.50. 
ELECTRIC FUN! 200 stunts with 110 volts, $1. 

CUTTING & SONS, 124 M St., Campbell, Calif. 



Be a Finger Print Expert! 

Yoa can now enter thia egtabllshed, young and b wif tly- 
Krowine finger print profession offering: genalne op- 
portunities tor a steady monmly salary, aa well as 
eharine in Rewards. 2Vain( <i men are being hired at 
substantial salaries with the openiner of each new 
Identification Bureau by covernments, states, cities, 
detective a);encieB, corporationa and private orpan- 
izatiitns. Think of vour future— inve»tjgat« ibis opportunity 
for Success. Write for Free details. 

INSTITUTE OF APPLIED <U:IENCE 
1920 Sunnysid* Avanu*. Dept. 30-29 Chicaxo, III. 

EARN CASH— Have FUN Casting 

Toys with New 
HOME FOUNDRY 





$125 



I 



L^ani H trade and corn money eaxtintE metal toyii 
with amaiini new HOME FOfNDRV Sel.l 
Opportimltv lor DIG PROFITS! Hie tun. too. 
^ Idfat for Xmat gift (Boyti, iihitw lliic Ad to your 
parents!) Hurrj- — vimt yuur Dealer, or order Complet*: "5-fiKUre** 
S.>ldier Cnatinc Set "A." only »l,25 Postpaid in V . S. W..nderful KLEC- 
TRIC Mnrhinc Gunner Set No. D-21, only »2 95 P. »lt>"id FKEB 
CataloQ tfith Ordrr i,r rilsli 3r stamp t<iday. Order- Kliii.p^-d dav rer,-ivedl 
HOME FOUNDRY MFG. CO.. 2933 W. .Madison. Dept. 13-5B. Chiraiio 



AGENTS! NEWEST IDEAIN FOUNTAIN PENS 

No. 13 Combination ppn and pencil in one. Mechanical 
pencil on one end and fountain pen on other end 
nited with the new improved Htainless duriuiii 
point. New vacuum filling device, doubles 
ink capacity. Comes in an as«ortmeni of 
pearl colors. A fast seller. Ideal as a 
gift. Guaranteed for life. 

SPORS CO. 

1034 Main St. 
Le Center, ,, , 

Minn. y^^Jr" DOZ, 




Sar^e 
$2.75 



VISIBLE 

INK 
SUPPLY 



Xmas Offer on Ship Models 

Rttftiilar $6.00 Complete Kit of D«-»troyer "Preston." only M.OO. R«k'iI t M.OO »iid 
$4.&0 Kit!« of Ilint^iricul Shipn — M;>.v(]i)wpr, etc., only S3>00. PontiiKe I'Xtru oit nbnve 
prircn. Kltn froni 79c up .Miike highly prized Kifta for modelbuildcra. Kuot) 3« 
iliimp for entalog ;iik! kim-cuiI hulidav offer. 

MINIATURE SHIP MODELS, Dept R. T., Pcrkasie, Pennsylvania 

Canada — 336 Runnymede Rd., Toronto 



Catch Fish! ^ 




A Month 
EASY 




Eels, Mink. Miiskrats with 
our new foldlni,' Kalvanlzeil 
STEEL WIRE TRAP. Write for •■iir FREE TRAP OFFER I MarLMin 
CataloB. SI Box of our famous Fish Halt FREE to introduce our traps. 
WALTON SUPPLY CO., 3S09 JUNIATA AVE., ST. LOUIS, MO. 

Chemical Research Laboratories 

Formula and Proce.ss Development. SpeclalizlnK in 
the manufacture of rolishes. Kmulsions anrl Auto 
Products. Analytical and Research. Send for 
complete list. 

25 S. Highland Ave. Ossining, New York 



AGENTSMake^380Monthly 

twiiini: 10 CARTER WINDOW WASHERS dmly Cleans, 
firipfl, polishefl. No nniwH. O'lcl llouwkeepioc iipprovul. 
Rf«trirted territory. Writp todnv. 

Carter Products Corp.. 998 Front Avo., Clovoland. Ohio 



7.1l][lli^lllllHiil 



( 'ir[ii)i''Te liiK- of ndio parts for .ill Popul.ir .MecJiJinie- 
cirruitp und repluc-fnent [uLrta for uX\ nets. Al»o cuniplete 
nntatenr vquipirirnt. Write for catuloff. 

Newark Elecltic Co., 228 W. Madlnn SI., Dept. P. M., Ctilcagft. III. 



FREE OUTFIT for demon* 
etrating how 6-ln-1 wot ha. 
Write quick! We will tell 
yoM how to get It FREE! 



PENNY EACH ! ! 

Beautiful Window Sign Lettem. Lnwest 
Price in America. Finest QuitUty. 5 Year 
Guaranteed. Now StylcH. Tremendoiia 
PeniHnd. Big Profits. Erinily Applk^d. 
Rprord Rrcaking Offer. FREKSumpIeB and 
Working Eaiiipment. Hurryl 
ATUSSieN WORKS, 7S43Halrt«d, Clilcaci. HI. 
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5,000 



CHEMICAL SECRETS 



an invaluable 

Chemists 
Executives 
Craftsmen 
Artisans 
Technical Men 
Engineers 



reference for: 

Instructors 
Experimenters 
Tradesmen 
Purchasing Agents 
Sales Managers, etc., 
etc. 



"THE CHEMICAL FORMULARY" 

Let ma«lc chemistry lead you to money and success! Now, 
thousands of. its secrets are ready in Indexed, practical, 
easy-to-Ond form. Malie polishes, cosmetics, farm and shop 
chemicals, artillcial materials, insecticides, colorings, etc., 
etc., at low cost — sell at big profit to yourself! 

Not merely revised— COMPLETELY NEW 

Over sixty famed chemi.st-authors m.TkP this itreatest book 
of Its kind ever publlshe<l. More than 600 pages. One ea,sy 
formula may start you in your own basiness! Get it NOW! 
C.O.U. anywhere In U.S.A.. or, postpaid to any addre.ss 
upon receipt of price. Amazing value, only S6. ORUUH! 



POPULAR MECHANICS PRESS 



Room 1234 



200 E. Ontario St. 



Chiuso 



EASV TO BUII.D 



BOATS 



HAVE YOUR OWN THIS YEAR.' 

Choose and build the type you've wanted — power, sail, row- 

boatti or raiKiec! Tlii* f.-imoii? hook givfs fomplfte ^tep-by-^'t4?p direction*. Hun- 
dn"ds of pirturee. No rlmnre for mistHkei*. Sperinlly written for tliofe with limited 
toolw And akill. All materiula now at rock-bottom, bit profit possible if you 
m-tl bout luturl 

POPULAR MECHANICS '^CBocue CBoo/i:' 
SHOWS PLANS, MAT'LS & METHODS 

Also dimple naTigntion. upkeep atir) repairs. Mo^t df^tnili d, 
prartidil guide in bout fifld — snvpfl yon nmney iit evory ttlnge 
of ron»tr>irtion. Hniid^onif riotli covers; neariy 300 paeeD. 
Only $3.CX) po-<t(Kii.l ii; U. S. Hurrv! 

POPULAR MECHANICS PRESS 
Room 1234-200 C OnUrlo Stroot Chtcago, III. 




Handbook for Farmers 

861 discoveries by practical farmers, telling how to wake, 
repair or improve the various devices and machines ui-eil 
about a farm or garden. 6.S3 illustrations. "The Mo't 
ISemarkable Book Ever Pubhshed for Farmers," says one 
authority. Send No Money. When the postman delivers 
the book to you, hand him $1 plus the few cents postage. 

POPULAR MECHANICS PRESS 

Popular Mechanics Building, Room 711, Chicago, 111. 




Mathematics Made Easy by 

ROPP'S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

Shows the Answer as Quickly 
as a Watch shows the Time to all 
Problem.* likelv to occur in the 
Office, Store, Shop, Bank, Farm, 
or Factory. 

Over 2.000.000 Sold 

Explains and .sini|)ll(lea every 
principle In Ariilinietlc. Meclmnlcs. 
and Mensuration. 

PRICES POSTPAID 
Desk SIxe, Flexible Keratol Bind- 

Ina 

I'ucket Size. Art Leather ltln<l- 

Ini! »l-0« 

Pocket Size, Cloth BIndlnii.fO.SO 

POPULAR MECHANICS PRESS 

RoomP-12 200 E. Ontario SI CHICAGO 




^■TBICTIUIK BOOK 

American Flyer leads in size, speed, 
fun-features and real design. Catalog 
shows many new trains with the lat- 
est advanced features and the new 
ZEPHYR STREAMLINE TRAIN. 
Select your fun making automatic 
signals, stations, tunnels, bridges, 
etc. For 1934, transformers are incluc/ec/ 
in all train sets — nothing extra to buy. 
American Flyer Trains were the sensa- 
tion at the "Century of Progress." 
Dads, too, make railroading a hobby. 

(—American Flyer Mfg. Co. SEND FREE -i 

{ 2248 S. Halsted St.. Chicago. lU. TRAIN BOOK j 

1 Name ] 

I 1 
1 Address ] 

I 1 
1 I 



MARVELOUS NEW LAMP 

Cuts Electric Bills 

BRINGS BIG PROFITS 

Science has produced this "MUSHROOM" 
llyhtlny hiilb that gives the illumination of 
a 150 watt lamp, yet uses only 100 watts 
of current. Every store, office, factory buys 
six to several dozen at a time. Cuts light- 
ing bills by one-third. Guaranteed for 
lObO burning hours. Regular price $1.25. 
You sell for 85c. Cost you only 45c. 
Send 2Sc for Sample and Details. 

THE MASTERLITE CO. 

Dept. G M 14 110 E. 73rd St., N. Y. 




^fM\ MAKE REAL V>^^^ 



PHOTO REUYS 



When ivriting to advertisers 



Mystrrious NVw KMX TUIC EYE Photo-cell 
inncically ronlrola nii'cluinit-nl dcviccji, alannfl, 
Ittrks. Hwitchcs. rtc*.. opena NEW FIELD for in- 
vention and research. Full size commercial t>*pe 
rholo- Electric Cclla for experimentera now at low 
c<wt of only $3.00, postpaid, with full in- 
BtnictinDH how to make many BtraiiKc dr-. 
vices mysteriously actuated by light raya. 
ExiMTimcnt at homcl StartlinK results. 
Scientific, interestinB. Ftm! .Salisfaction Guaranteed 
lier today (.Send .Money Order). Or write for t ircalur A 

Continental Electric Co., St. Charies, ill 

please mention Popular Mechanics 
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WITH an eaay- 
playine Conn 
band instrument, you 
can be ready for band 
or orchestra in 4 to 6 
weeks. A sure road 
to popularity if you 
start on a Conn. 
Choice of the world's 
f greatest artists. 
Magnificent tone. 
Many exclusive fea- 
tures — yet they cost 
no more. 

Write for Free Book 

Ask to see the marvelous 
new models now beini? dis- 
played by Conn dealers. 
Home trial. Easy payments. 
Write us for free book on 
■whichever instrument in- 
terests you most. Mention 
instrument. 

C. G. CONN, Ltd. 
1231 Conn Bldg., Elkhart, Ind. 



^ World's Largest 
Manufacturers cf 
BAND INSTRUMENTS 



New "Cyclone" Motor Sled 
READYf 

For Home Builders ■ 

No^r ynu rnn fn»ilv builH Mead'* new. 
Btreamlinpd MOTOR SLED at home 
from drawin:i». pitrtn tir ^romploti' Con- 
struction Kit! Low cfiflt. AmariiiK 
Bp«ed. S«?nt« 2 Hwh lOr for CatHloc 
No. 3. MEAD GLIDERS. 12 S. Market, 
Dept. 112-B. CHICAGO. 



LOOK, MEN and BOYS! 

Have You Seen Them? 

GENUINE LEATHER TIES; can't be told from 
silk. Fancy patterns; durable, won't wrinkle. SELL 
ON SIGHT; biK profits, repeat orders. Be independ- 
ent, have your own buainnaa. $5 TO $10 A DAY 
EASILY. Extra bonus for live wires. Send 50c or 
stamps for sample and kit. Information free. 





CENTURY TIE CO., 



P, 2333 W. Orand Bind. 
DETROIT, MICH. 




^RADIOB 
» AWAY./ 



BCA^li:^^-— I NEW MONEY-MAKING PLAN lor 

LucnM/ 'AGENTS. SALESMEN. DISTRICT MANAGERS. 
NO EXPERIENCE, PROFITS START IMMEDIATELY 
LOG CABIN RADIO. Amazlnii little 7 lb. portable AC & 
1>C radio for home, office, auto. farm. etc. Wonderful 
tone. Gets police calls. $.?0 value. Licensed bv RCA and 
associated companies. Write at once. We'll show you how- 
to make bia mone.v (>ivini< awa.v these wonder radios and 
over .40 other popular items. 

BECO MFG. CO., 844 W. Adams St.. Dept. 28. Chicago 



WITH THESE 
INGENIOUS MODELS 

You learn about parts of Intricate monhanisms. Everyone is 
familiar with tlio "anatomical chart" us a means of teaching 
pliyslology. POPULAR MECHANICS has applied the same 
idea in the mechanical field. 

Models now ready are: 
Wright •'Whirlwind" Airplane Engine, Ocean Liner 
"Europa" (Transatlantic Record Ifnldpri and Modern Type 
Passenger Locomotive, Speedy and Powerful. 

Students. Instructors, and tho.se mechanically inclined will 
Qnd these models invaluable. 




In this atnAll p&rtui illuatration of the Wricht Encine MrMlel it ia 
poMible to convey only a faint idea of the vaat amount of accurate 
det&il ahown. 

TTie ingenious way in which all the Interrelated mechanism 
la clearly shown can only be appreciated by seeing and exam- 
ining the models themselves. The case with which the detail 
may be 8tiidie<l will be readily understood as l)y ral.siiiK the 
different flaps the models can be practically disassembled and 
put t(iRett\er again. The use of many colors lias been cleverly 
employed to make each part stand out clearly by itself. Each 
part is numbered to correspond with Its name foimd on a 
print«l key. In addition, every important fact of interest 
about the machine is given. 

Sizes range 13 x 22 to 10 x 43 in., unfolded. 
Price $1.00 Each, Postpaid 

POPULAR MECHANICS PRESS, Room 1234 

200 E. ONTARIO ST., CHICAGO 
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GET OUTDOORS/ 



FOR THE WORLDS BEST FUN AND ROBUST HEALTH 
Enjoy it 100% with safe, practical equipment!. 
Make devices for all sports in all seasons with ordinary ' 
tools and at small cost. What fun you'll have! 

NOWl A GREAT NEW BOOK FOR SPORTSMEN- 
POPULAR MECHANICS' ''OUTDOOR SPORTS" 



Practical kinks and 650 clear pictures 

show construction of every device. Easy! 
Postpaid on order; or C.O.D. in U.S. Don't 
fail to get this remarkable book — TODAY! 

POPULAR MECHANICS PRESS 

Room 1234 200 E. Ontario St. Chicago 



ONLY 

$2 



NEW BUSINESS IS MONEY-MAKER 
FOR MEN WHO ARE HANDY 
WITH COMMON TOOLS 

Unemployed? Dissatisfied? Start your own business! 
Others making money — why not you? Full details in 

"BUILT-IN FURNITURE" 

SIMPLY TAKE ORDERS-BUILD-AND GET PAID! 

Popular Mechanics' big new book pictures and describes 
modern built-in furniture, closets, cabinets, safes, cup- 
boards, shelves, etc., to utilize waste home spaces. 
Every owner interested in these practical improvements. 
You need only fractional amount for standard materials; 
profits depend on your efforts. Postpaid, $2.50 — order! 

POPULAR MECHANICS PRESS 

200 E. Ontario St. Room 1234 CHICAGO 
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1935 DRIVER BENCH SAWS 

^DRIVER . . \ the most popular line o^ 
- homeworkshop power tools . . . now in-J 
jl^^ eludes five different circular saw models.) 
^very need of the home craftsman or smaRj 
shop owner , is covered. DRIVER superiorj 
design and extra quality are yours at mini-] 
[mum cost. See the new lathes^ band saws^ 
[shaper and other new tools — then COMPAR^ 

New 72 Page Instruction Books are included wilh ever/ major tool and sold separately 
at 50c each — $1.50 for set of 4. First ones of their type ayailable. Books in (his series: 
The Bench Jointer & Shaper, The Drill Press, The lathe. The Band Saw & Jig Saw. 




B735 

Bench Saw 
21.95 at shown 

including new self- 
indexing miter- 
gauge, and 72 
page book of 
instruction. 




WALKER-TURNER, CO., INC. 

1124 Berchman St. Plainfield, New Jersey 

NEW 40 PAGE CATALOG KrlTS^Dd 



100 



Shot Repeater a 
HAENEL 
AIR PISTOL 



For Xaias mtm 




For tarKet practice, small game, rata, etc. 
Young men or grown-ups will find these 
Ideal. Well made, stroinj. powerful, easy 
loading; nickel or blued flnl.sh, wood stocks. 7' over- 
all; wt. 1 11). FREE 500 Steel BB's. Extra Shot 
50c — 500. Deposit on C.O.D.'s. 

Single Shot Keenflre: 200 BB's and Targets Free, $2.45. 
Haenel Hl-Power Model 26, Rifled; single shot; powerful .$6.95 
Catalog: Rerolters, Rilh-i. Micm and Tflexcupe^, Hlnnculars, etc. Send 
Scslamp. W. LEE SALES CO., 35 W. 32nd St., N. Y. City 



5,000 to 10,000 

Additional SAFE 

Miles from Smooth 

Tires Cuts new pat- 
tern back. Used 
world's largest tin' 
factories, U. S. Govt. 
New non-skid. 

KWICK-KUT MFG 



Start a New 
Business for 
only 

Nothing else 
to buy! I 



Owners pay SI .00 per 
tire. Less than half 
hour's work. Many 
operators do fifteen 
and more dally. Noth- 
ing to sell but service. 
Full easy Instructions 
sent. Send money or- 
der. Get st:irted. 
Pleasant new busi- 
ness of ynur own. 

CO.. 3830 Arsenal St., St. Louis, Mo. 



MAKE MONEY! 

INSTALL YOUR OWN BURNER 

At latll A quality burner in the low 
priced field. Our burners bougiit by U. S. 
Ciovt.! Now you can buy direct at one 
low price complete with full set of electric 
controls, wire, etc., jiru complete instruc- 
tions for making your own installation. 
Write for amazmg low price and free 
literature today 1 

CHALMERS OIL BURNER CO. 
12M Cenfral Ave., Minneapons, Mimi' 




FREE 



UTERATURC 
. . . SENDV 
TODAY' 




NEW DUAL RAY HEALTH LAMP UNIT 



UHra Violet and Infra Rad Ray In Om Lamp 

HftilKt Kivirie. Fr'-vntn Kirkftft mid Skin 
diB'>ra'Tn. Givtrn Suti-tiin — Vitamin "D". 
Aiitoniutir snfrty control. 110 Vutt AC 
fir r>0. Frff D'-tiiils. 

BEYER MFG. CO. 4655 Llncaln Avb. Depl 



COMPLETE with 
Gog R I ••only 



A-12 



_ppoBlpd. 

Chlcaco.llt. 



Marvelous AIR CONDITIONER on 10 DAYS' TRIAL 

For Stram, Hot W.ter. Vapor and Hot Air Systems. WON- D> ^ 
DERKUL Invention Actually S.v*. 25'". on Coal Bill*. > DO 

Simrli- t.. ItiHtiill MONEV BACK liUAKANIEK. Ki..e 'TMU . 

HiK>klct Humiilify for Health. ONLY ^^PpaW 

LAWPON St WARWEH. 360 N. Mlchl«an >v«.. D«Rt. K36. Cnlcaire. Illlnola 



TRAILER HITCH 

BALL JOINT ^^^^^^r^ 



Also the BULLDOG 

MOST PRACTICAL HITCHES MADE! 

Combi-Chaai and Ideal Axles; Tongues and Tongue Ends: 
Inner-iSprins Beds; Flush Electric Lights: Stoves; Sinks; 
Windonrs: Full .Siie Blueprints FKEK with Parts. Guide 
to I'r&ilcr liiiildiiig and (JiUalus of Parts, 25c. 




Order Noil 



H AMMER BLOW TOOL CO., 606 Third St. Wausau.Wls. 

GEM-CUT PUZZLES 8 IN ONE 

A prfcicinn fcrticlo of interest to pniin*M!n. faiTentorp. tot^makera. 

and :U1 fine merhuni<-!i. Not a jig-faw piixile nor a children's toy. A 
piirc tf jit r.f skill and inacnuity. Send etump for circular or a dollar 
bill for cijctit puxzlca in one. 

THE PUZZLE SHOP. 808- 20th St., Denver, Colo. 




$400 MONTHLY 



aiGHT NOW IN VOUCt. SHOP 

SIMPLiPIED AR.C 



WITH THIS NBW? 

we L P E 




Start big paying business of your 
own. Unusually low prices lets 
you start in this pro6t making 
work at less cost than you iraaerine. 
Profits will easily pay for it. Now 
is the time tu buy before inflation 



30 DAYS 
TRIAL 
AT-OUR-RISK 

$30 MONTHLY 



Thousands of shops are earning big □ Ga* □ 125 Amp. 

money with llobart cashing in on the 

many profitable jobs and construction Q Electric □ 200 Amp. 
work it lets you handle. Check theaize 

you're interested in, tear out ad and Q Belted □ 300 Amp. 
mail today to 

HOBAHT BWOS., Box M-124.Tr»y. 0. □ 400 Amp. 
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Yours for 

Sent on 
IODAY/^i?ffTRIAC 

38052 mODEL ^$3922 

PciKitivply the CT«ate«t barcatn ever offpred. A iteniitnc fulI-sUcd office 
model Underwood No. 5 for only (ranh) or on e&uy teriiin. Has 

up-to-date improvements inrltidinK ittAndnrd 4-row keyboard, back- 
eparer. automatic ribbon reverse, shiftlock key, 2-polor ribboo, etc. Tho 
perfect all purpow ivppwr itcr. C ompletely r«built and FULLY GUAR- 
ANTEED. LowcBt Terms— JOc » 
Day. 

Money-Back Guarantee 



Learn Touch Typevritinc 

Coinplt'te (Home 8tudy) 
Course of the Famoun Van 
Sant Spe«d Typewriting Sys- 
tem — fiiUy illtintratcd, canily 
learned, siven during thif 
offi-r. 



Send coupon for lO-day Trial— if you 
decide to keep it pay only $3.00 » 
month until ;M4.90 (term price) u 
paid- Limited offer — act at once. 



r INTERNATIONAL TYPEWRITER EXCHANGE." 

1231 W*»t Monro* St.. Chlcaso, III.. D«pi. 1201 
Send Underwood No. 5 (F. O. B., C'im uito) ut onoe for 10-day trial. 

I If I am nnt pcrfet-tly (wtisfied 1 can retu-n it expreits collect. If I 
keep it I will pay $3.00 a month until I have paid $44.00 (term 
. price) in fuU. 

I Name A<e 

IAddrese 
Town State. . . 



NOW— mkkI. I .4 f.tiri.Mis C. H. »t Q. "Zt-phyr." The 
finest, most modern fleet ric train <'vcr 
offered. Cast aluminum cars, perfectly 
streamlined. Individual nhattor-proof wtndown. 
Positive rouplinga. N<*w hruakleat motor (no 
rariio intrrferenef) . Steel wheel». bronte bearingB. 
Sotid T raits, real spikes and wood ties. Runs 120 
(miniature) m.p.h.. smoothly, quietly. At your 
dealfTD or write— 

WESTERN COIL & CLCC. CO.. D«pt. PM 



end 
today for 

n f o r m a- 
ttou. sample 
rail, tie and 
spikf^s — 

FREE 

RACINE, Wise. 




NOW . . . you can print vour favorite negatives 
onto SCARFS, HANDKERCHIEFS, TIES, E»c. 

This npw GKAKOTYPli liquid sensitizer Is NOT a 
transfer hut prints lieniiine black and white photos 
onio cloth that cannot l)c washe<l out . . . No 
experience needed. No dark room required . . . 
Prints in sun or electric Ucht. .Start printing In 
your own home and make extra money. . . . Price 
$1 per bottle, enough for 36 prints. Complete, 
simple Instructions Im^luded. 

MOOERN APPLIANCES. Inc. 
168 N. MU hltian Ave. Dept. O-lO. f.hicafio. III. 



MaAe ^^iSt% Weekly 

GIVING;^^^ AWAY 



RCA LICENSED 

RADIOS 

AND 10 STAR "SPECIALS" 

RCA Licensed Home Radio Seta for American. European and South American 
Reception and our 10 STAR items inrliidtnc C\if%i of Silver. Man's Wrist Watch. 
Elertric China Coffee Set. Hridze Table and Chairs. Lady's Wrist Watch and other 
valuabte eifts all given away absolutely FREE with our new sensational unique 
PUNCH SALES CARD PLAN. Thii« is the opportunity of the year — make up 
to $150 capti each week for yourself. Every home, car owner, store, office, factory, 
lodgp, club or individual wantH these marvelnus new FREE RCA LICENSED 
RADIOS or any of the valtiable 10 STAR items. 

WRITE TODAY FOR OUR 3 NEW STARTING OFFERS 

Start at once making money with our unique sales plan. Write for full informa- 
tion Jiow you can secure any or all of tiiese plans. 

Deluxe Mfg. Co., Dept 138, 173 W.Ma(&sonSt,Chicago,IU. 




SOLDERING 
IRON and 
BLOW 
TORCH 

in one! 



WONDERFUL 
NEW INVENTION 




WRITE QUICK! 



Paysforltselflnoneiob! Needs no pump 
orpressuresystem— nostove— no charcoal 
—no separate blow torch. UurnsanhouratlessthanKcforgasoIlne. 

AA.VM1*0 Airwn Write for Special Offer to acents. 
iaVJE>n Aa VrrHIt The Justrlte Is an Ideal proposi- 
tion lor either main line or side line— full time or spare time. 

JUSTRITE MFG. CO. 

20-7S Southport Ave. CHICAGO 



'viewer €lecMc7owitain 

3 SALES A DAY PAYS YOU $46.50 

Nothinc like this beautiful, uni<|ue table de<-nration for 
homes, clubs, hotels, HloroM. Automatic water flow on 
illuminated shade with no water connection. An air puri- 
fier, cleanser and humidifier. Write quick. We'll also 
•end you profit facts on our Electric Sisn Turntable and 
Electric Triivel S«n for Btoroa, Quick Xmas cleanup for 
Sales Diiitribiitors. 

Jml Electric &Mfc. Co., Dept. 10. 4505 RMennrood Are., Chlcaeo, til. 




A9^ for 
FRE" 

Catalog 




ITALIAN ACCORDIONS 



OF ALL TYPES. Hand-made, 
best quality. Buy direct from 
our factory and save Satis- 
faction Kuaranteed. Used musi- 
cal instruments taken in trade. 
FREE accordion lessons. 
ITALIAN ACCORDION CO. 

1014 Bill. Mand Av*., D«p«. P-2, Chieaga. 



Electroplating with Gold & Silver 

and other plating Information In Shop -Votes 
for 1933. Illu.strated. 50 cents, postpaid. 
Popular Mechanics Press, 200 E. Ontario Street, Chicago 



r -TEST YOUR KNOWLEDGE^ 

What Is an— 
AIRPLANE ENGINE IGNITION HARNESS? 

Aero training begins with motors. Can you name and 
describe actions of their parts? Can you Identify the .sen- 
sational Wright "Whirlwind," great motor that carrltHl 
America's famous flyers on successful trans-Atlantic 
flights? Know aviation! Marvelous new chart illastrates 
every "Whirlwind" part. Shows how Ignition, timing, 
firing, lubrication Is controlled. Shows 
cylinders, pLstons. valves, crankshaft, etc., 
in exact proportions — how they work to- 
gether. Gives CORRECT part names so 
you'll KNOW each. Movable sections In 
COLORS — you cannot be confused. Un- 
folds to big 10 X 43-ln. siz It's amazing! 
Special at only SI — money-back guaran- 
tee. Be sure to order one. TODAY I 



FR E E I 

Big list 
aviation 
and other 
books with 
order for 
chart. 



POPULAR MECHANICS PRESS 

Room 1234 200 E. Ontario St Chicago 




Raise Frogs for Profit 

NEW BOOK TEIXS HOW 

The Trog industry, by W. 
L. Hannaca. A standard 
book of Instruction, covering 
every phase of Vtok Raising, 
past, present and future. FroB 
culture Is explained in clear, 
understandable language. 
There are many plans of con- 
structing ponds. Also de- 
signs for making combination 
frog feeder and fly traps and 
the getting of worms and In- 
sects electrically. The roly 
poly frog feeder — a new nie- 
chanlc4il feeder. Many Illus- 
trations make the explana- 
tion clearer and the book 
more Interesting. Price $2.00 
postpaid. 

POPULAR IVIECHANICS 

PRESS 
Room P12. 200 E. Ontario St. 
CHICAGO 



When writing to advertisers please mention Popular Mechanics 
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(UPPREKED 
KNOWLEDGE 
OF THE A^Er 



to 



Ik,- 



What str«ng* power* did th« anc 
•nts pouess? Wher« was fKe sourca 
of knowUdga that mad* it pouiblo for them 
perform miracles 7 Were these profound secrets 
burned with ancient libraries, or are they buried 
beneath crumbling Temple waits 7 

These wise men of the past knew the mysteries 
of life, and personal power. This wisdom !s not 
lost. — it is withheld from the mats. It is offered 
freely TO YOU if with an open mind, you 
wish to step out of the rut of monotonous 
•listence and MASTER YOUR LIFE. 

THIS FREE BOOK 

Man's intolerance has at times swept his 
achievements from the face of the earth, yet se- 
cret brotherhoods have preserved this sacred 
wisdom of the ages. The Rosicrucians, one of 
these ancient brotherhoods, INVITE YOU to 
write and secure a free copy of the "Wisdom 
of the Sages." It will point out how you moy 
receive age-old truths. You can learn to MAKE 
YOUR LIFE ANEW— the fulfillment 
of your ideals awaits you. Address: I 

SCRIBE C K P 

ROSICRUCIAN BROTHERHOOD 

: SAN JOSE (AMORC) CALIFORNIA 



Information on any book free. Write Popular 
IVlechanics Press, Chicago, III. 





BY KNOWING 

HOW! 



«^ SHOW what you KNOW and em- 
ployers will want you! Easy to train 
yourself! 

Let These Great Books Point 
the Quick Way to 

BIGGER JOBS-MORE MONEY 

Today — jobs go to the man who can PROVE his skill; who 
works with the greatest ease and speed! Prepare for your big 
chance XOW! Thousands are helped by 

SHOP NOTES 

NEWEST 1934 EDITION 
480 ARTICLES — 225 PAGES — 580 PICTURES 

Hundreds of valuable short-cuts and kinks — just what you 
need to get ahead! Sixteen different trades covered! Begin 
to LEARN, NOW! 

SPECIAL VALUE OFFER! 2 BOOKS 



Hurry! Order SHOP NOTES — ftet 
LATHE BOOK too— BOTH for 98c post- 
paid! Barjiain! 

READYI SHOP NOTES LIBRARY 

8 vols. 3600 marvelous shop ideas! $3.50 
complete. 100% value or money baclc. 

POPULAR MECHANICS PRESS-Room 1234 
SOO E. Ontario St., Chicago 
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Follow 
this Man 

Secret Service Operator 38 is on the job 

FOLLOWhim through all the excitement of his chase 
of the counterfeit gang. See how a crafty operator 
works. Telltale finger prints on the lamp stand in 
the murdered girl's room! The detective's cigarette case 
is handled by the unsuspecting gangster, and a great 
mystery is solved. Better than fiction. It's true, every 
word of it. Noobligation. Just send the coupon and get — 

FREE! 

The Confidential Reports 
No. 38 Made to His GMef 

And the best part of it all is this— ft may open your eyes 
to the great opportunity for YOU as a well paid 
Finger Print Expert. This is a yonng, fast-growing pro- 
fession. This school has taken men and trained them for 
high official jwsitions. This is the kind of work you 
would like. Days full of excitement. A regular monthly 
salary. Rewards. 

Can you meet this test? 

Are you of average intelligence? Are you ambitious? 
Would you give 30 minutes a day of your spare time pre- 

Faring yourself for this profession? Answer "yes" and 
11 show you how it is possible for you to attain all this. 
Send the coupon and I'll also send the Free Reports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunnyside Ave.. Dept. 93-59 ChicaBO. Ulinoia 



Institute of Applied Science 

1920 Sunnyside Ave., Dept.93-59 Chicago, Illinoit 

Gentlemen: — Without any obligation whatever, send 
me the Reports of Operator No. 38, also your illustrated 
Free Book on Finger Prints and your low prices and 
Easy Terms Offer. Literature will NOT be sent to boys 
imder 17 years of age. 

Name 



I 



I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Address 
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for Motorized 
home Workshops ^^|^ 

Your dealer can now supply 
you with all (hese fine 

DISSTON-Made ^ 

KEYSTONE^ 

SAWS and TOOLS 

CIRCULAR SAWS for cuHIng wood— 6', H* hole; 7». J^'hole; 
8." H". H'hole; 10", J^,". hole. Cross-cut, Rip, Combi- 
nation. Prices. SI. 00, SI. 25, SI. 40, $1.80. 

Hollow Ground, same sizes and holes, $2.50, $3.00, $3.60, $4.50. 




CIRCULAR SAWS For metal cutting — 1". 

bole. Prices, $1.40 and $2 00. 



yi' hole: 6'. H'. %' 



BAND SAWS for cutting wood — Widths, W, H', H"- 

BAND SAWS for cutting metal, fibre, etc.— Widths M* and S/n'. 
Lengths ot above for all popular homeworkshop machlnea. 
Prices, $1.00 to $1.10. 

SABER SAW BLADES— For wood, length 6', 9 points. 90c doz. 
For metal. 5^*, Iff points. $2.40 doz. For sott metal, brake 
lining, fibre, etc.. 6', 9 points, $1.20 doa. 

JOINTER KNIVES, Disston-m«d«. Alloy.$»e«l— Sets of three 
knives, 4", 4 ' and 6' lengths, for popular homeshop Jointers. 
$2.00 and $2.85 set. 

DADO CUTTERS — Two outside and 6 inside cuttera. 4". K ' 
hole. $2.60 set: 5H', H", holes. $4.00 set. 

CHISELS and GOUGES for Wood Turning— Good Dlsston-made 
lathe tools, 65c and 90c. Complete set of 8, $5.60. 

Ask your dealer for Keystone Saws and Tools. Write us for complete 
list, with "Valuable HInU for tht Motorized Home Workthop" 
—Included FREE. 

HENRY DISSTON & SONS, INC. 
1211 Tacony, Philadelphia, U. S. A. 

Canadian Factory: Toronto 

DoyouownV-8 FORD 

-!?i*CHEVROLET? 

If so. You Need a 
GIVENS GAS FILTER 

Eaay to Inatall. Assures you Clean, 
Filtered Gasoline always. Prevents 
Freesins in Cold Weather. Keeps out 
Dirt, Sediment and Water. Carburetor 
and Fuel Pump Operate at Fullest Effi- 
ciency at all timea. Eliminates Air or 
Vapor Locking;. Pays for itself many 
timea in More Economical Operating; 
Costs. No Owner Can Afford to be 
WithcutOne — GET YOURS NOW t 

If your IJealer can't supply yoUjOrderdi- 
rect,jprice $1.50 Cash with Order Postpaid; 
C.O.D. if you prefer. State Make of Car. 

GIVENS PRODUCTS CO., 200 Products BIdg., Kansas City, Mo. 



DEALERS 

W A IV TED 




POSTPAID 



Make Big Profits 

Filing Saws by Machine 



An Opportunity to earn up to $2 to $3 
an Hour In your own cash business. 

steady growing business, all cash, no can- 
vassing. Start In spare time. No experience 
needed. No eyestrain. With a FOLEY 
Automatic Saw I'ller yon can file hand, 
band and circular saws, eij-stly. qulclcly, 
accurately! Small Investment. Send 
postcard for FREE PLAN and Special 
Offer. No obligation. 

FOLEY MFG. CO., 1216-4 Foley BIdfi. 
11 Main St. N. E. Minneapolis, Minn. 

See the FOLEY Exhibit at the 
New Yoric Power Show — Dec. 3-8 




ELECTRIC TORCH-'T^ 

WELD— BRAZE— SOLDER WITH ELECTRARK 

The "Electrark" Electric Torch Otttfit will do yodr 
Light Welding Jobs, Brazing, Soldering, Etc., and Oper- 
ates PROM ANT 110 Volt Light Socket A. C. or D. C. The 
"Electrark" Electric Torch Outfit consists of a reactance-resist- 
ance current control unit, mounted in attractive and compact 
metal case, Electrode holder and torch unit, with cord and plug 
for attaching to any light socltet or outlet. A complete assort- 
ment of supplies is included, consisting of Goggles, Welding 
and brazing materials, flux, instruction boolc, etc. Everything 
needed is included. "Electrark" is used in hundreds of "shops, 
garages, etc., by mechanics, repairmen, radio men and elec- 
tricians. Guaranteed satisfactory or your money refunded. 
Shipped prepaid. Write for interesting free descriptive 
literature. 

EMPIRE ELECTRICAL PRODUCTS CO., P. 0. Box No. 265 
SPOKANE, WASHINGTON 



SENSATIONAL MOUSE TRAP 
CA Child Can Safely Set It-. 



ALL STEEL-NICKEL PLATED— Sets 
with finger or foot— No more Nipped Fin- 
gers. Remove Mouse without tourhine — Lichtntnx action. 'Display 
Curd men and other salesmen build permanent repeat business. 
Hardware* General Stores, etc. Give qualifications. 2 samples 20e. 

WORLD BEATER COMPANY 
3954 Drexel Blvd., Dept. 612 Chicago 




Locomotive and Launch Engines,etc. 

Locomotives ^ in. scale up of every type. Launch Engines, Vertical 
and Horizontal Engines from S3 up. rCompound Engines. Traotlon 

Engines, Boilt*rs, Fittinss. Cafltinga nnd Parts. Gas Engines CnstiasB $10. Everv Typo 
of Encine t-upplifd. S.-nd .'^tainpi d Addrpf»8ed Eiivi-lapc for Liatu of Bari;»iii» mid »nvo 

money, w. J. WELLS, 112 Shavef St., San Rafael, California 

BTATEMBNT OF THE OWNEBSHIP. MANAGEMENT, CIRCDLATTON. ETC. 
REQUIRED BY THE ACT OF CONGRESS OF MARCH 3. 1933. of PopoUr 
Meob&aioa Ma«uuo«. published montbly at Chioaco, lU., for October 1, 1934. 
Ptat* of Iltinoia. Connty of Cook. a*. 

Ue(or« ma, a notnry public id and for the atat« and county aforaaaid. iMraonally Bp> 
p«arad Willia S. Brown, who. havinc been duly aworn according to law, depoaea and 
•ays that he i« the buoiness manager of the Popular Mechanics Magaiine and 
that the following ia. to the best of hin knowledge and belief, a true statement of the 
ownership, nianacement, etc.. of the aforesaid publication for the date ahown in th* 
aboTe caption, required by ttie Act of Auguat 34. 1012, embodied in aection 411, Postal 
Lawa and Regulations, printed on the rererae of this form, to wit: Firat. That the 
names and addresaca of the publinher. editor, managing editor, and business managei 
are: Publisher, Popular Mechanics Co.. 200 East Ontario 8t.. Chicago. 111. Editor. 
U. II. Windsor. Jr., 200 East Ontario St.. Chicago. 111. Managing Editor. L. K. Weber. 
200 EUiat Ontario St.. Ciiirago, III. Buaineaa Manager. Willie S. Brown, 200 Eaat 
Ontario St., Chicago, III. Second. That the owner in: (If own«l by a corporation, it* 
name and sddreaa must be stated and also immediately thereunder the names and 
addreaeee of stockholders owning or holding one per cent or more of total amount ol 
Stock. If not owned by a corporation, the names and addresses of the individual ownen 
muat be given. If owned by a firm, company, or other imincorporated concern, itt 
name and address, as well as thoee of each individual member, must be given.) Popu* 
lar .Mechanics Comnany. 200 East Ontario St., Cliicago. 111. L. B. Windsor, 200 East 
Ontario St.. Chicago. III.; H. II. Windsor. Jr., 200 East Onlnrio St., Cliicago. III. Third. 
That the known bondholders, mortgasees, and other security holders owninK or hold> 
ing 1 per cent or more of total amount of bonds, mortgages, or other securities are: 
(If there are none, so state.) None. Fourth. That the two naragraohs next aboTe. 
giving the names of the owners, stockholders, and security holders, if any. contain not 
only the list of stockholders and security holders as they apoear upon the books of tl>« 
company but alao. in cases where the stockholder or security )>o)der appears upon tlifl 
books of the company as trustee or in any other fiduciary relation, tlie name of the per- 
son or corporation for whom such trustee is acting, is Riven: also that the said two par* 
a^raphs contain statements embracing affiant's full knowledge and belief as to the 
circumstances and conditions under which stockholders and security holders who do 
not anoear upon the books of the company as trustees, hold stock and securitiee in 
a capacity other than that of a bona fide owner: and this affiant has no reason to 
believe that any other person, af>socintion. or corporation has any interest direct or 
indirect in the oaid stock, bonds, or other sectirities than as so stated by liim. Willis 
S. Brown. Businese Manager. Sworn to and subscribed before me this 2Sth 
day of S<?ptember, 1934. J. GRAHAM. Notary Public. (My comminsioa expires 
June 16, 193f).) 



RAISE FROGS FOR PROFIT 

NEW BOOK TBLL8 HOW 

The Frog Industry, by W. L. Hannaca, A standard book of in- 
struction, covering every phase of Frog HaisinK, past, present, and 
future. FroK culture is explained in clear, understandable lansuage. 
There arc many plans of constructing ponds. Also designs for making 
combination frog feeder and fly traps and the getting oi worms and 
insects electrically. The roly poly frog feeder — a new mechanical 
feeder. Many illustrations make the explanation clearer and the 
book more interesting. Price $2 Postpaid 

POPULAR MCCHAMICS PRESS. Room P4, 2O0 E. Ontario St., CHICAOO 



110 VOLT 60 CYCLE GENERATORS 

Genuinb 300 Watt "Gbeat Western" 110 Volt 60 Ctcle A. C. Gen-eratobs. 
Deliteb Pdbe Altebnatino Ccrbfnt Ideal roB Home Lighting. Radio Pt-bposbs, 
Etc. (Jreat Weatem generators are adapted to any service where A. C. service is re- 
quired away from power lines. (Deliver same current as citjy mains.) They may be 
operated from any power nource of H. P. or more. A H Diam. shaft extension is 
pn^vided for mounting pulley or drive coupling. Require 6 V. D. C. excitation from 
storage battery or Auto generator. Completely enrloaed. laminated armature, ball 
bearings, mounted on special automatic belt take-up spring tension base. CirciUnrs 
on request. ^ 

PRICE $17.00 

EMPIRE ELECTRICAL PRODUCTS CO., Pott OffiM B»x ZS6 
SPOKANE, WASHINerON 
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SALESMEN— AGENTS 

EARN UP TO $40.00 DAILY 

20.0(K).«H) Aiitniiinhilr Owurrs art- unit- 
ing; ittr ^uJefiiX'ii »iid »zrni!« i<> ?*f'II t hr-rn 
tlio NewcHt liivpiitioii (<i iiiHiirt- itrtittrr 
piwer. more pep. speed and bellcr pt'r- 
lorinain-e of their autumubile. 
TliPrr is w ninipetiti'in in the GLOW 

lioMb u;ni ;ion mahikh. n iia^ 
been put tiirutiali pvpry kind "f let f< r 
(jVit finr yt-.-ir. hcfire pliu-iiiu it in tl)L 
nmrket^ — imd it is now rf-ady fnr tlmwo 
interested in seUinR and luukiniE BIG 
i'KOFIIS. 

It IB the inoBt pr>«itive answer lo n-al 
enjoyment in Hiitnniobile driving, imd 
protfiU'OH esrru bt'ttfr iM'rfurniancc from 
Jill niitoniobile ensine. 

WriH' ni>w for Bimritntecd ninnry biu-k 
rfTer and "alen piaiiH. 

Metal Specialties Mfg. Co. 

Dept. 7-B 
3204 Carroll Ave. Chicago, 111. 




CHICtGO TOOL & ENGINEERING CO 



NEW ANGLE VISE "e^ljjf ^ omy 

inv. niinn- at tlir lowe st pri.-r in Hie 9 
The J-atmgrfn .1 'ip/'- i'ixf—arruraflu ^ 
Oradunltd m degrm — fur all 

{imd uc I ton, tool and ceneral nhop utr, fuiven 
lonrp in wedrinx and (H^'ttini; ancle p|.t(< x, 
makine jiif and fixture. MakcH it pt^ittfibli' 
to cut. drill or grind at any anglr by tneun- i f 
one. quirk, niniplr udjUHtnienl. Han rmatfr 
strength and holding caparity than ordinary 
viseti. Width '»f jawn: 2*^ inrhes. <'on*-lrur- 
tit«n gnuranteed. SPECIAL LIMIIKI) 
OFFKR — only $.'> fir. plni. poflagp. Or. m t.d 
$:i.O<l. p;iv pof-tm.tii bahiuceduo. Sr u.l ,il uti- r . 

8366 SO. CHtCAGO AVE., CHICAGO. ILL. 



Earn $3 an hour 



PPREE , 

A useful gift 
if you write 
Promptly. 



Interviewing Grocers, Drappista, 
Tavern Keepers, all store owners tak- 
ing orders for carded necessities. 
SI. 00 Value cost* you 13c 

Quality Aspirin, Whiskey Chasers, 
Razor Blades, unbclieviible prices. 
Send for big FREK list hundreds quick 
money items. Write TODAY full or 
part time pl»n! 

HALDON PPODUCTS CO., Dept. 1612 
1837 Sedgwick St.. Chicago. III. 



Information on any book free. Write Popular 
Mechanics Press. Chicapo, III. 

BOYS! MAKE THINGS THAT 





Scooters 






Push-Mobiles 






Real Autos with 






Motorcycle 






Engines 






Wind Wagons 






Ferris Wheels 






Roller Coasters 






Merry-Go- 






Rounds 






Swings 






Gliders 






Model Airplanes 






Model Ships 
Model Railways 










Water Wheels 






Pile Drivers 






Cableways 






Boats 






Shop Machinery 






Movie Cameras 






Ice Boats 






Toboggans 






Bob Sleds 






Snow Speedsters 






Etc. Etc. Etc. 





The boy who can DO THINGS is the 
leader among his friends. Here's a 
marvelous source that shows HOW! 

4000 WONDERFUL IDEAS 
EVERY BOY WILL WANT! 

.At the workbench, in camp, on land 
and water, winter and summer — 
there's no place or time omitted by 
these amazine big books. Thnu.sands 
of plans, kinks and articles <in 
EVERYTHING a boy wants to make 
and do! Be a leader. It's easy when 
you own . . . 

POPULAR MECHANICS' FAMOUS 

BOY MECHANIC LIBRARY 

Four great volumes each with 460 pages, each with 
clear pictures and text anybody can understand. 
Size: 7 x 10 x inches! 

DON'T WAIT! ORDER NOW! 

Complete set, only $7 ; per book, $2, poi 
Or, C. O. D. in U. S. A., paying pri 
postage. 

POPULAR MECHANICS PRESS 

Room 1234 
200 E. Ontario St - Chicago 




OH/ OH.' 



THIS IS }OV< 



;-• .1 
? • 




YOU" really need a good gas-mask to play 
blindnian's buff successfully when Joe and 
his gas.sy old briar arc in tbe game. That surly 
tobacco be stokes up witb gives bim away. 

Run a cleaner tbrougb your briar, Joe, scrape 
out tbe polluted bowl — tben fill up witb mild 
Sir Waller Raleigb. This gentle blending of Ken- 
tucky Burleys gives olF a delicate and seductive 
fragrance th.it appeals to merry widows and wary 
kiddoes alike. Sir Walter Raleigb is cool. It's 
slow burning. It's pipe smoking at its best. Try 
it — you'll be the hit of tbe party. 

Brown & Williamson Tob.icco Corporation 
Louisville, Kentucky. Dept. P-412 



Send for this 

FREE 

BOOKLET 




It's IS 
—AND IT'S 

MILDER 



When icritinfj to adv€7-tisers please mention Popular Mechanics 
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rn Say 
A Merry Xntas 

How proud you'll be to 
own "CHICAGO" The 
World's Greatest. They 
build Healthy Bodies, make 
Leaders and CHAMPIONS. 



Roller Skates 



No. 101 
WITH FAMOUS 
TRIPLE-TREAD, ''TRIPLE- WARE" WHEELS 

Only "CHICAGO" Roller Skates have these patented steel wheels 
that give More Speed and More Miles at lowest cost. No. 101 
shown above, Reg. Price 52.25. Special Only $1.95 Postpaid. 
NEW Streamline Super "SILENT-FLASH" 

Students an<l Grown-Ups prefer these high Speed, 
Noiseless Rubber Tire Skates with reinforced 
channel arch and wide toe clamps. They outwear 
Steel Wheels. Reg. Price $4.00. Special Only 
$.1.75 Postpaid. 

Send defil^r'H nnme witli rcniittnncc. if "-p can*t supply. Demand 
•■CHICAGO'S'" —n:inii! ,Hi;imp<-d <jii wl.. i ls. 

GET CLUB PIN and FREE BOOK 

Write Todayl Encluae 10c if you want beautiful GOLD P. Skato 
Club Pin. 

CHICAGO ROLLER SKATE CO. 
Rollw Skat** with R*«ord* far o**r SO y**rs. 

4414 W. Lake St. Chicago, III. 





Prices Are ADVANCING 

Buy at BOTTOIVI Prices 

All over the world, thrifty, far-sighted people are 
going to take advantage of this la.st chance to Iniy 
qualify watches at these low prices. We bought 
licse watches for you at bottom prices. When 
these are gone, even our great buyln-' power 
will not enable us to continue .selling these 
line watches and diamonds at such low 
prices. 

Diamond Rings 
Wrist Watches 

Write for our New Diamond Ring of 
Romance and Hulova Wrist Watch Cata- 
log Hhowlng mtirvelotis new dc-ilgns at 
prices which cannot be continued. Catalog 
sent KRKE. Alt Watchet and Diamonds 
Sold on Easy Payments. 

Don't Delay— Send for Catalog at Once 

SANTA FE WATCH CO. 

Dept. C-6, Thomas BIdg., Topeka, Kans. 



LUMBER 



WALNUT AND MAHOGANY 

FOREIGN & 
DOMESTIC 
HARDWOODS 

HOME WORKSHOPS 

Send for Catalog 

O'BRIEN LUMBER COMPANY 

8647 S. Damen Avenue CHICAGO 



FOR 




Catalog No. 34-A 



IltuHtratins Electriral. Me- 
chaniral and M"dcl Mnkera* 
Supplica, Small Steam A Gas- 
'linP EncinoH. Motor*. Generator!*. Latlien. Drill Pn-^isei*, 
Henrli and band Sawa, etc.. 16 A 32 Dyna-Motor». School 
— t Pnijectn, Engine Cn^tins". Motor Ptirtx, *tr., Bookh, Blue 
PrintK, Brii.«s and Steel Tubinc, Gejirti, Pulleyf, Hauccra, 
Experimental Matcriiil. 

Bib Copy. Mailed anywhere for 20 rents. 
25 cents Canada, refunded first order. 

LOOMIS ELECTRIC COMPANY 
2822 N. California Ave. Chicaso, III. 

BuimiouBomi 



HUMIDIFYING SYSTEM 



FOR AIR CONDITIONING 
FOR AS LITTLE AS $15.00 

Now. yoti can build and in-'tall — two hotirw—'mf of the moot prfti-tlcBl 
and effirient (f(illy putt-'nti-d) Humidifyiiig »y.«tem« i-vor d»*vi.<»pd — <x rompSete 
Ifumiiiifvino nyttem for air conditioning. Slirpriniiiily Pimple ronsitrtirt ion. Auto- 
matic operation. Reduces heatins^ costs up to 23%I Ke**ps roBtly furniture, 
antique:), paintincs. ete.. from dryins out. rraekinv. fading and ot h«rr dumaje. 
Authorities say. air in most he.itrd rooms is actually drier than on any desert, 
and that dry air menaces health and comfort. This («y,«tem protwts vou from 
rolds and illne»!«, keep.« yoti feeliniE hi^jillhy and fit , Send onlv 26c. raoh ur stamp* 
(Postage and handlinit charcc, <inlyl for i-a-y-t ..-nvtd Blue Prints and Book of 
Information, giving comph-te d\t:i t.. l>uiM in^t.-ill. Sfn^i at oner. 

MOORE MANUFACTURING CO. 
607 WEST WASHINGTON ST., CHICAGO, ILL. 



900 WORKSHOP 

IDEAS 



#/ 



Why **putter" when 
you can make hundreds 
of articles for beauty, 
utility and dollar and 
cent profita? 

Make It 
Yourself 



osipaia 

«3 



Newest edition: 480 pases, 823 pictures. 
Size: 7x10x1 'a inches. Sent postpaid 
anywhere upon receipt of price 
or C.O.D. in I'.S..^. paying 
postman price and postage. 

Send /or it! 

POPULAR MECHANICS PRESS 

Room 1834 

SOOE. Onterio St Chicago 



INCLUDING: 

Toys, Models 

Furniture 

Garden Equipment 

Home Repairs 

Sports Equipment 

Auto Kinks 

Radio Equipment 

Workshop Tools 
and Machinery 

Articles on Work- 
ing: 

Wood, Metal, 
Leather, Glass, 
Etc. Etc. Etc. 



r- TEST YOUR KNOWLEDGE- . 

What Is a— 
LOCOMOTIVE CROWN STAY? 

Is railroad work your ambition? Are model railways your 
hobby? Here's the quickest, easiest and surest method to 
learn about giant passenKer engines that haul famous 
trains from coast to coast in record timel You'll KNOW 
locomotives If you get a remarkable new chart, now ready 1 
Shows every part •'20th Century Limited" locomotive. 
How fired: how controlled. Shows drive 
wheels, cylinders, boiler, tender In exact 

Proportions — how they work together, 
lives CORRECT names so you'll re- 
member them. Movable sections in COL- 
ORS — you can't be confused. Unfolds 
to big 10 X 46-in. size. Amazing! Special 
at only SI — money-back guarantee. Don't 
miss thLs bargain offer. Order TODAY I 



FREEI 

Big list 
railway 

and other 
books with 
order for 
chart. 



POPULAR MECHANICS PRESS 

Room 1234 SCO E. Ontario St. Chicago 



r~ TEST YOUR KNOWLEDGE -. 

What is— 
OCEAN LINER GREAT GEARING? 

Do you love ships? Do you make ship models? Here's 
the quickest, ea-siest and surest method to learn 
EVERYTHING about the fleet, palatial ocean liners 
that sail the seas! Remarkable new chart shows how 
the.v arc fired, how controlled. Shows turbines, 
boilers, electrical systems, steering gear, 
cargo and pa8.sen?er accommodations. All 
parts exactly proportioned, with COR- 
RECT names you'll want to rememl)er. 
Movable sections in COLORS — you can't 
be confused! Unfolds to big 10 x 40-ln. 
size. Amazing! Special at only $1 postpaid. 
Guaranteed .satisfaction or money back. 
Be sure to send for one — Order TODAY I 



FREE! 

Big list 
marine 
and other 
books with 
order for 
chart. 



POPULAR MECHANICS PRESS 

Room 1 234 SCO E. Ontario St. Chicago 



NEED A BETTER GRIP 
ON MATHEMATICS? 

SEND for a copy of "Mathe- 
matics for the Practical Man," 
only $1.50. By common sense 
methods it removes the mystery and 
difficulties so that algebra and even 
calculus are made simple. 

Assuming your knowledge is limited 
to arithmetic you quickly and easily 
gain a working knowledge of Algebra, 
Geometry, Trigonometry and Calculus. 
Simply pay postman price of book plus 
the postage when he hands you the 
package. 

Popular Mechanics Press 

Room P12 
200 E. Ontario Street, Chieasre 




Cl 
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OLDSMOBILE »\ftO ^, \ i^^u-m ^ 

I am well pleased with ^ vV«3 fe.^^f.et t ^ 1^ 

Vacu-matic on our Olds- VW'^f.l C ^-^ •'9j7 >/e./° 

mobile. A test proved it Ov^ ^^et^^^^le o«. ^fo< r^^^^'rf 



Vacu-matic on our Olds- V^V^ t \\ „,.. 

mobile. A test proved it O^^ '^^...tjf.e A ^ "o< ^"^ 

.to give ISmiles per gal. * si^^'^Ljl- 

Before we considered 1 3 ^ rtxe*** «,\»0 » ' 

good. - Arthur Wil- "^^1 °i V^^^' 

liams.N Y ^'^S.^^ 



NASH 



On my Advanced 6 
Nash gained 17'^% 
. in mileage. The car 
will idle down to 3 
iles an hour and 




miles an nuui ■■"in ji 

-then take gas with- ga,, 'n-les , 

out a complamt. — '• J figure 

I Showalter, Mo Z\l ^^S.QO 



on r'"J « per 



"'*e been • *^0RE> 
Ret ?n ''^onth I 
is iZ ^^f^O to 31 ".^W/. 



^ USERS REPORT 

3to7 MILES MORENO"- 

MOTORIST SAVES\ 

. _ __^»^X out a complamt. — '• J figure I 

i^^RMiTElB-* ^ 

CAS SAVINGS! 

™ IVr^^'Tl"?!^,^'? The VACU-MATIC proves itself on every car. 1 
w VACU-MATIC solves the secret ,„ give worth-while gas savings, quicker pick-up, a 
nasical action, this amazine invrn- «r it <-n<>< n/«rk:t.» Wl... ....r »:i._ 



Or, ,Pnly 



AT LAST! Automotive engineers have smashed down the barriers 
to perfected combustion! The new VACU-MATIC solves the secret 
of greater power! With almost magical action, this amazing inven- 
tion instantly puts new life and pep in any motor. It adds mileage to 
every gallon of gasoline . . . produces split-second pick-up, sensitive 
accelerator response, greater speed and smoother running . . . un- 
folding a new driving thrill for you! 

Entirely New — Nothing Like It! 

The self-starter — four wheel brakes — knee action — streamlining . . . 
and now VACU-MATIC! The greatest motor improvement of recent 
years! With it, engineers have achieved a practical means of 
AUTOMATICALLY balancing air and gasoline in correct propor- 
tions for ALL speeds! Functioning directly with the manifold vacu- 
um, VACU-MATIC actually "breathes" when needed, giving your 
motor correct combustion. Sharply cuts fuel wastes, saves dollars in 
gas costs, reduces carbon and gives your engine new pep, greater 
power and longer life. 



The VACU-MATIC proves itself on every car. It is guaranteed 
to give worth-while gas savings, quicker pick-up, and more power 
or it costs you nothing. Why get poor mileage when it is so 
easy to save gas with VACU-MATIC? 

Free Details 

Leam about this remarkable device that so greatly affects the 
entire performance of your motor. Leam why your car is costing 
you extra money to operate without VACU-MATIC. See why 
your VACU-MATIC equipped car will leap away from traffic 
without sputter or hesitation. Discover a new driving thrill and 
enjoy the savings . Get the facts! Write today! 



itgents and 



If yon are Inter- 
ested In earnlnff 
up to SI.' dally, 
check coupon. 
Exclusive tarri- 
torles now belne 
Kmntrd. 



Fits AU Cars 



VACU-MATIC is constructed of six parts, 
electrically welded into one imit, correctly 
adjusted and sealed at the factory. Nothing 
to regulate. Any motorist can attach VACU- 
MATIC in ten minutes. Once in, its only 
reminder is the surge of instant power and 
speed it gives to the motor and the savings 
it affords your pocketbook. 

Tfte V4CU.M4TIC Co.. Wouwafeso, WJ». 




When writing to advertisers please mention Popular Mechanics 



Cl 
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SENSATIONAL NEW BARGAINS 

IN HOME WOODWORKING EQUIPMENT 




FULL-SIZED 
BAND SAW 

Fast, accurate, 
easy to adjust. 
Smooth running. 
No galloping or 
chattering. 
Handles up to 6* 
material. Write 
for Bargain 
Direct - To -You 
Prices Now! 



NEW FOUR SPEED 
WOOD LATHE 

Turn.o heAviest work up t<> 3" diameter and 36" 
lonji without Tibriition. Heavy ntrur- 
tural ateel wuys. Amaxlnc Valiio. 




BLUE STAR PRODUCTS 

379 Main street FAIRFIELD, IOWA 



NEW DRILL 
PRESS 

New drill press. 
3 speeds. Full 
floating pulley 
with oillte bronze 
bearings. Drills 
to the center of 
14' circle. 




PDPF S«n<l for api^ 
■^"t^ial Faotury- 
TcwYou Bitrcain Prtera 
und FRKF. taldprj oa 
lUiiL* Star Pr<j<juot«. 



CHEAP OIL BURNER INVENTED 

SWEEPING THE COUNTRY 



Beats Coal or Wood 

Slip* Into Any Old Stove. Ranjle or 
Furnace. No Dirt, Ashes — Twice 
the Heat, Half Ck>st 

COOKS A MEAL forlc 

Be&ta any oil burner ever gotten out for 
low cost, perfect performance. Slips 
Into any old stove, range or furnace; 
hums cheap oil a new way. without 
generating or clocging up. Intense heat 
Instantly BY SIMPLE TURN OF 
VALVE. 



AGENTS, 

SALESMEN 
BIG MONEY 




Here's a REAL one. Claric 
of Ind. told 93 in 30 days. 
O'Toolc of Mann, nold 164 in 
July. G-t VOUR OWN oO 
biirn'-r FREE and Malco 
REM, M..ii. y Wrif nuirli. 



TRY AT OUR RISK 



— 30 DAYS TRI Al 

prove it ends drudgery and 
dirt of coal or wood; cuts fuel bills In half, pays for Itself quickly 
by what IT SAVES. 

P B p P C A M PI F offered to one energetic man or 
■ ■» t t ^ n ITI r b b woman in each locality who will 

Tt\ A tf^ F M T C demonstrate and take orders. 
\f t\^» K. F% U 9 Write quirk. I)e first to learn 
how to make REAL MONEY right now. spare or full time — mall 
Ic postcard today. UNITED FACTORIES. 183 Exchange BIdg., 
Kansas City. Mo. 




250 Power AMERICAN made_ 

MICROSCOPE ONLY $1.50 

Id^l fnr student and Laboratory une, thi.* in the moat rompact 
in-'trumpnt mitdc ixiHocafin'j this p«wrr. AImo han. in addition to 
its 2>'vOX objective, a nupplfinentary 70X obj^rtive. Siib^^tanluU 
construction. E-iwy Fwufinj. Fine Optical ayttem. HorneKhoe 
at&ce. Adjustable, removable mirror, etc. 

E" f> 17 C* fnr Limited Time, romplote and valuable 
* *^ *-* *-* birJocical outfit conxixtiiui of di^Mctini in- 
■tnimenta. alides, iostruction book. etc.. with each purchase. 

J. H. WINN MFG. CO. 

D«p«. 91 H4 Weft J3 Slr««t N«w York 



Make Your Own 

LATHE UNIVERSAL MILLER 

With our blueprints and castingra you can caaily 
construct a htgh£radc Milling Attachment for any 
latho. Uniciuc, simple. Makes any spiral, bevel 
gears, hobs, cutters, for all work. DifTerential and 
compound indexing. Blueprints only (9* lathe), 
S2.05. Prints and rough castings, SI5.00. Prints, 
castings and matcriala complete, $48.50 F. O. B. 
Los Angeles. CULVER ENGINEERING CO. 
Order today. 1428 N. Spring, Los AngelM, Cal. 




EUROPEAN RECEPTION GUARANTEED 

til I'.nr or— wo refund your rnonoy. tflmrt wbvp and 
l>r I I'll Ii indi; csri-ls many larcc radiox. Amaiiiii di-'tani-*!, 
v..h:;i.- r jii'' — .-.irnplct*- — no extras. AgMts Wanted— Big 
Profits— Easy Salos. Scil nidio-^ you rfin Kn-iranif*-. Huy 
dirert froni (tn '"ry wif h 14 y.i r-V xpfricnc-. F-x- liifivp r'tiifriict 
rilht man. Ot Iit inndfl- — sm ■Ilir l:(rs;'T, hi'i.rv - in.rt w:t vp, 

32 YMt nndaiitn radios D.B.WILCOX. 308 W. Randolph, Chicago. III. 




BIG NONE¥ ! 



m THIS QUICK SELLING BEATER 

You'll find big profits fallintr in your lap 
— letting your friends Be'» thin marvelous 
aUNSHINE RADIANT MEATKR. 
Every home a hot prospect. Gives clean, 
live pas hent no matter where you live for 
I '-iC an hour. No Ber\'icintr; no installation — 
no investment nor stock. You collect profits 
in advance. Thousands In usel 
imiTIi' startling offer erer Biadel 

K aVEiJ!* Try one in yourown home 16 days. 
Write quiclc for full details and make terri- 
tory reservations. 

■ SUNSHINE FRODUCTS CO. 
P Dipt 5013 S127 W. 68 St., Cbteaso, Bi. 



AT LAST' ^ REAL POCKET RADIO 

" ■ fcflW I ■ Can actually be carried in pocket or purse! No tubes 
-batteries — nothing to wear out. Simply clip to 
JAXYTHIN'G made of metal for clear toned re- 
Iception! O no control — gets all stations to 50 miles: 
1 up to 100 miles under favorable* conditions. Some users 
report 1 ,OO0 mile reception! Short Wave and Police 
Calls also! No complicated wires or hookups. Fool- 
I pr(K)f — and pfHcf ical — groat novelty. Can be used 
I ANY WIIKHK — -while walking?, riding, etc. I Complete 

with tiny phone. Nothinc else to buy. Ideal (ift. Send only $1.00 and p«y postman 
$1.95 plus pofiUc*^ or send $2.99 (Money Order, Currency. Check). Promptly sent 
postpaid. Complete Ins, Included. Quarantoed- Order now t (Foreign orders 50c extra.) 

TINYTONE RAD I O CO. Dept. P Kearney, Nsbr. 






THE MODERN MACN 



Tho 20th Century Invention that revo- 
lutionized the mach industry. A real water, 
child and rat proof safety mach, made of 
metal. Liiht. 1000 time, or more. Send H for 15 METL- 
MACHE8. sell them for lOc e«cli. m«ke SOc profit. $1 in- 
vested t<.diiy mny mean your future independence. Every 
deiiler n proapei-tive runlomer. Snniple and Balcsnian s ternm 
15c. Competent men wanted. 

McUliiMtch Corporation, IIS Water St., Warsaw, 111. 



To Plate 
auto parts 



MAN IN EACH TOWN 

reflectors, mirrors, etc., by new method; no capital or experience r». 
qulre-l. Outfits furnlahed. Free particulars. Write Today! 

GUNMETAL CO., Ave. M, Decatur, III. 




BIG mHVfATMOME! 



Raise mushrooms in your basement, cellar, 
Karage, idle pla es. Webuytrop. Experi- 
ence unne. essary. FREE Book. 
GROWERS OF AMtRIf^. M-*33 H. ClifV Si., CHIUOO, III, 



h 




C,< t tfiin dfindy rataloc of true- K^nlA modpli ( f 
l lvine CI. ikI. Vikine. lUite N-iw. Gt.i<|pii Hind, 
i-f.lnxf f.u'u,zf> i^'iid I.'i*- (in f"it.> ffr vmr ofv. 

ROY HANCOCK. 323 Douslat Ave.. PBrtsmouth. VirElnIa 




PROFITS $160 to $300 Monthly -WITHOUT INVESTMENT 




AUTOMATIC 
AIR SERVICE 

lir'mz* bicter hiifi- 
iiesB to you without 
invest tiient. Belt- 
lese, spare wivine. 
ulwayri reiidy. $12 
Monthly. 



ARC WELDER 

>' Profits $300 to $400 
kJ|V. monthly with 





8-HOUR BATTERY 
CHARGING 

Put your "hopnhrive 
comprtitinn.Hnlvea 
electric btllii. Dou- 
hlce profits. Only 
$10 Monthly. 



jjm 20 MINUTE 
mfm. Car Washer 

.SI^Z Ills i r. filr. u.-,,.h. 



nie, duet 
better job. SaT- 
IngB pav (nr 
it. Only $17 
Monthly. 



Tear out and mail 
t h lit ad . Check 
itenm of intprest — 
DO obliftation. 

HOBART 
BROTHERS 

Box M-124t.TiDy.O. 



—30 Davs Trial to Prove it « obliSatiok 
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BOYS! THROW YOUR VOICE 





REVOLVER 
STYLE 




Thr«« n«ir modetii now 
cut, 29«, S0« anrf 
$1.00. Well mail« 

and eWe<-tivt. ModeHed on p»t- 
Irrn c.f LuF-t type ol Revolver. 
Anijeiiriinn-- fiU.n'- t-iiougli \*i eenre a 
l..iri-l:,r. Tiik,> 22 Csl. BUnk 
('artridiief fbluinahle everywhere. 
Greut protection UKainpt biirxlurB, tramps 
don. Have It lyinc arnu.id irithaut the 
danver attached to i.thrr r- yolvcra. Fine or 4th July, New 
War'?, for fttate H( rk. ^fiUtirm pitltil. etrv 

SMALL SIZE 4 in. long 25c. MEDIUM SIZE 
5 in. long 50c. LARGE SIZE 6 in. long $1.00. 
BLANK CARTRIDGES 50c per 100. HOL- 
STER iCowboy type) SOc. Shipped by Ex- 
press only not prepaid. 



I nto a trunk, under the bed or 
anywhere. LotsoffunffooKng 
teacher, policeman or friends. 

THE VENTRILO 

a little instrument, fits in the 
mouth out of sight, used with 
above for Bird Calls etc. .Anyone can vise it. 
Never fails. A 16-page course on Ven- 
triloquism and tlie Ventrilo. Ali for 10c Postpaid. 
JOHN SON SMITH & CO. Dept. 844 RACINE,' WIS. 

BOY AMATEUR ELECTRICIAN 10c CRYSTAL RADIO SET $1.00 

Pay what you will about 
Electrical and Battery Pets, a 
CRYSTAL set has tliem all 
beat for simplicity and clear- 
ness of tone. There Is abso- 
lutely no noise and no distor- 
tion — no batteries to buy — no 
tubes to wear out — no main- 
tenance expense wliatsoever. 
Cost nothliiR to operate and 
will la.st IndeUnltely. llecei>- 
tli>n Is loud and clear. Tills 

Ue<-civer ia cuarantecd to work eqiiut 
to the moat oxiwnaive Cryital Set you 
can buy. a reoeiviiic radina of 

over 25 milea, or under favorable con- 
ditiona up to 100 iiidea. Conalrueted 
of the finest materials tliroUEliout, in- 
oluHtnc aiiperiivrini! ive cryatal, aaeur- 
only SI. 00 postpaid. Or complete 

^ , liipi^ all rfidinlete — nnthinc more to 

bi'iy" »2.95 poatpa'ld.' JOHNSON SMITH & CO., Dept. 844, RACINC WIS. 

CHAMELEONS — 25c 

LIVE, SAFE DELIVERY GUARANTEED 
IVatch it change its co/or/y^^^^ 



The HOW and W^HY of electricity fully told in simple 

laiiKuatje thai any boy can umlerstaiiil. Scores of plans and 
lIlstru^ti(lIl^ for maklm; — dry batteries, dynamos, electric 
mntors, teloKiaiili anparatas, telephones, electric lichts, 
electric door bells, alarms, electric engine, rheostat, mail 
box alarm, electro-mu^^iu'is. automatic Incandesoent Qash, 

.-i'Tiri'j :.lnn kiii;t iiKii [1 HI... wirelecB toK-graph apiKtralu?, in- 
1 irl i.ifi i iiil . arc lii lit . r liTr.'iit rcvemer. etc. .etc. 1 '■ll> nil about 

^ I'Ttrii- wiriiii;, PtaTiL- eli-otr j.jr y, inac lift and tiiagm-t i.<t.n . niii- 

^"'JUtmfBrill il I'-tnra utid inttiilatfirs. elr'i tn-tal ic imjuction, i-l.-( lrti-ioot-. 

■ ^it^^^^T^r . Ii'.-i'cptinrii''. cotnlt'ii^fr". l>-vtl.-u jar dviiaiiii- olpi-t riri' v. the 

■ V illui - ll..lfcir,,,iiasnfl«.e|,-,.lr..lv>|..i-i.. tn-ol 
...TT . \i tvoiur. i.r.w to h.iild a radio (or fl r,nl. .1. 
100 illiiatri>tion». 10c poatpald. JOHNSON SMITH a CO.. 0»m. 844 




t^4 pazea. 
RACINE. WIS, 



MAKEYOUROWNRADIO 

Enjoy t)ie 
c <i II <■ i- r I B , 
b ai e b ft 11 
caiiiL's, niar- 
Ket reiwirtu, 
Ut«at iifHe, 
etc. 'I li 1 8 

book"EKKJ. 

c r E N T 

RADIO SETS" BhowB how to niake Bhd 
op<>rntp inexpensive Radio Sefa, thf ma- 
terials for wliirli can be pttrchased for a mere 
trifle Alflo tells liow to build a nhort-wave 
Receiver for hrincinc in ffrt-irn ptatione, 
police calla, bIiida at sr^a. etc ONLY 15c p.pd. 




IfCWNAOE 250 Magic Tricks 

i-*I^EASr An cxc-llcnt little book 
coniainiiir nenriy 300 tricki 
for parlor or etii^r^ thni any- 
one can do. '1 ri' wit li 

I ezca, liotfl*'?. oTrin?, etc 
!1E AIpo Sorond SiifJ>t. Shndow- 
rraphy, rt,- Pr..f.i<^lv il- 
luktratad. 10c pofttpakia 

125 CARD TRICKS and »leirbt of imnd 
Contains tlic iLit'-nt mid bent curd trit-k" ar* 
parftifjnfd by cclebratrd tiimciriana* witd ei- 
poaitre i.f i-iird trick- iif-d by profecsionjil 
K»niblera. Price 25c Doatpald. 




Daisy Water Pistol 

6 - S h o t 

Repcuting 
Water 
PiHtol — very latisi 
drsien; looks just 
like a Police revolver. 
Blue steel finti^h. Squirts 
feet. When diluted ammonia 
ia us<!d is very effective aeainst 
vicious (lues, trunips. unirimlH. 7 inches 
lufi^r . PRICE JSC POSTPAID. 

Put PHOTOS on Silk, 
Cloth, Wood, Paper, 
Linen, etc. 




SNAPPY JOKES. A splendid collection 
of ricli and rare jokes, compiled by a jolly 
burteiidt^r for atas parties, sniakers, etc. 10c« 

FORTUNE TELLING BY CARDS, di^. 
d'lmiiuH'". cry ft 111, etc . c;i%'«^f m canine "f 
every c:trd, how to dv^l and lay them out, 
etc. Pric* 10c postpaid. 



15c 



THIS EASY QUICK WAY 



It is now easy to print your 
enapshots and other photoa ou 
any cloth or other fabric sur- 
face — cunhion.s pillows, hand- 
kcrrh»of», acurfH. ties, hosiery, 
underwear, papt-r.wood. linen, 
etc. The photoH arc waxhublc. 
Will not fnde or rub off — Ions 
lai-lin«. Eii!<Y *o do. Just tiA- 
low u few simple direct lontt. 
One bottle i^ good for about 
50 prints in RICH TONES. 
Thoroughly practical. 

Price for Complete 
Outfit, only 15 cents 
postpaid. 




LEARN TO HYPNOTIZE. Book tt^lls how 
lu hypnotiie, how to produce nloep. hi>w to 
awukfii H nubject, medical hypnotism, bypno- 
tinm in di^i^a^^e^. how to hypnotize amnial», 
etc. Pries 10c postpaid. 





STAR TOY MAKER 

(ir«BteHt boja' book 
written. ThIIh how to make 
a Pinhole (^amera. s Canoe, 
model Railroad, a Tele- 
phone, lloomeranff, Tele- 
Kraph InHtruntent. Box 
Kite. TalkinK Machine. 
MicroBcoDe Electric 
Motor, Elt-etriL- Door Fell. 
Water Wheel. Paddle Raft, a pair of Skis, 
ft Dob Sled, Hird House. Rabbit Yard. eto. 
64 pftirea, I'lO illustrations. PRICE 10c. 




MIDGET BIBLE. Siic of a poftate stamp. 
Over 200 pages. Remarkable curiosity. Said 
to bring good luck. Price 15c postpaid. 



DREAM BOOK AND FORTUNE TELLER. 

Tell your own fortune. Wiiii dictioiuiry of 
dreamt) and interprotatitm^, lucky numbers, 
oracles. divinati<inB. palmistry, etc. 10c> 



Good 
Luck 
Ring 

25c 

Very vtrikinc, quaint and uncommon. Silver 
nniab; wkull and rron^ibon". de.ien. two bril- 
liant, flaetiitic (enoi Bparkh- on* nt t-ie .yet. 
Said to brini co,id litrk. Only 25c ppd. 




HOW TO TIE KNOTS. 32 pace book telln 
how to make different knot;-, iiilchef. fplicen. 
etc. 100 illuatrations. Pric. lOc poatpald. 

5- MINUTE HARMONICA COURSE. A 

new ea.y .elf-leivrhing luetliod. Teachea how 
!<■ pliiv. to ii-e ll.« lotiKoe. treniulo, fully 

iUu.trated. Prlc. ISO poatpald. 



Get one of those most wonderful of nil t^rcatures. Watch it change 
iU color. Study its habits. W ear one on the lapel of your coat an 
a curiosity. Watch it shoot out its tonKuo as it catches flics and in- 
sects for food. No trouble to keep, fan go for months without 
food. Measures about 4 itichcs in length. Shipped to any address 
in U. 8. A. by mail. We guarantee safe arrival and live delivery. 
PRICE 2S CENTS POSTPAID^ 




LEARN TO DANCE. Book contain. fuU in- 
«l ruction, in <ild and new dances. Easily lui- 
der>tood. PRICE 2Sa. 



WONDERFUL 



X-RAY TUBE 

A wonderful little 

In.siruiiieut pro- 
diiolni; optical 
lllilr^lona both 
Burprlslns and 
startling. With II 

yop eao m. what la apparently the bonoa ot 
your linsari. th. lead in . lead t>enril. th. in. 
t.rior openinc in ii pioa .teir;. atid nianv oth^r 
.imil'*r illu.'.ion!*. Price, 10c. 3 f<*r 25c.p.pd. 





JOHNSON SMITH & CO. 

Dept. 844 RACINE, WIS. 

A copy of our NEW CATALOO mailed on receipt of lOc.or the Do 
LuKS Edition with clotk binding 25c. Btcgsr and better than evsr. Only 
booh of its kind in exifttenco. Contame all the latest tricks in msBlc 
the newest novelties, puzzles. Bames, sportlnc goods, rttbbar 
stamps, unusual and interesting books, curiosities in e s e d s and plants, 
etc., unprocurable elsewhere. Remit by Coin. Money Order* Check or 
unseed U. 8. Postage Stemps, tor ell articles listed above. Canedlan 
money, stamps end Postel Notes accepted. 



BIG ENTERTAINER 

320 Jokes and Riddles, 25 
Mngic Tricks. 10 Parlor 
Games, 73 Toasts, 13 
Fairy Talcs. 105 Money- 
making Secrets, 22 Mono- 
logues, 21 Puszles and 
l*roblem8, 5 Comic Reci- 
tations, 10 Funny Read- 
ings, 1 i Parlor Piistimes, 
13 FlIrtationB. 1110 Giria* and Boy," Names and tlieir Meaninv". 1" Picture 
Puiiles. 69 Amusing Rhyme.. 37 Amusinc Kxpcrimenle. Deaf and Dumb 
Alphabet, Shadowsraphy, Gypey Fortune Teller, How to Tell Fortunes wilh 
Cards. Dice, nomiuncs. Cryctal. Coffee Cup. etc. Hypnotism. \ entnlnauinm. 
Cut.out« for Checkers and Chece, Dontiuoen. Fox and Geese. 9 Men Morris. 
Spanish Prison Pu«ile. Game of Anaeraina. 25 Card Tricks. Crystal Gaimg. etc. 
ALL-FOR 15 CENTS P OSTPAID 

PELMATIC 

flEP£4TEfl'\l. SJ4 " 



Here it is, boys. You 
can have an Immense 
amount of fun with this new 
piRtol. Itshoots 12 to loordl- 
nary peas without reloading. 
All you need do Is to load the 
gun with peas, pull the trigger 
and keep on firing until the 
barrel is empty. Then reload 
and Aire again. It Is absolutely 
harmless and safe. Nothing to 
explode. These pistols sell like 
hot cakes, so get yours AT 
ONCE. Be the first boy In 
your town to own one of these 
automatic repeating pistols and 
be the envy ol all the other 
kids In the neishbnrhood. 
PRICE ONLY 25 CENTS 
POSTPAID. 

a CO., Dept. 844, Racins, Wis. 





25c 

Post- 
paid. 

JOHNSON SMITH 



"When writing to advertisers please mention PojmUir, Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 



South Bend 



Back Geared 
Screw Cutting 




Lathes 



General Purpose 

LATHES 

*75 to *1500 

for th« 

Auto Service Shop 
and Machine Shop 



Easy Payments 
20% Down 

10 to 17 Months to 
Pay Balance 



1 Y fJ Standard Chanfce Gear Lathe aa shown above with ^AftO 
A \) Countershaft and (Complete K<|ui|>inent t!OvF 

$100.00 down— $29.00 per month for 14 months 



Abore lathe can also be furnished in Simplified Motor Driven Type 
Complete with' Electric Motor, Reversing Switch and Equip, for . 

$107.30 down— 930.50 per month for 15 months 

THE lathe above is popular in the large serv ice 
machine shop. It is the practical lathe for 
servicing mechanical parts of automobiles, 
buses and trucks of all makes — a f^encral pur- 
pose lathe recommended by automobile, bus 
and truck manufacturers for their service shops. 
The i/' and 8' bed lengths are most popular 
sizes. Lathe can be arranged for countershaft 
drive or motor drive. 



If you have work for a lathe 
542 why l>e without it when a small 
down payment will place the 
lathe in your shop. Lathe is 
shipp<Mi immediately on receipt of Down Pay- 
ment so you can start work. 

Before you consider a second-hand lathe* 
with perhaps many of its attachments missing, 
look up the prices of a new South Bend Lathe. 
When you buy a lathe from us on the Easy Pay- 
ment Plan you deal direct with the factory, 
and you make your payments directly to us. 
"Satisfaction guaranteed or your Money Back." 



You Can Buy Any South Bend Lathe on the Easy Payment Plan 

The tabulation below shows the cash prire, down payment and the monthly payment on the popular selling sixes 
of South Bend Lathes for the Automotive Service Shop and Machine Shop. 



Size off Lathe 


Countershaft Drive Lathes 


Motor Drive Lathes 


Price 


Down 
Paym't 


Monthly 
Paym't 


Months 
to pay 


Price 


Down 
Paym't 


Monthly 
Paym't 


Months 
to pay 


9' 


X 


3' Workshop Bench Lathe. . . 


$83.00 


$21.00 


$ 7.00 


10 


§94.00 


.$24.00 


$ 7.00 


11 


9' 


X 


3' Toolinaker Bench Lathe. . 


140.00 


31.00 


9.00 


12 


158.00 


35.00 


11.50 


12 


9' 


X 


3' Junior Bench Lathe 


170.00 


35.00 


11.50 


12 


188.00 


40.00 


13.00 


12 


9' 


X 


3' Std. Change Gear Lathe. . 


235.00 


50.00 


17.00 


12 


284.00 


60.00 


19..50 


12 


11' 


X 


4' Std. Change Gear Lathe . . 


300.00 


60.00 


19.50 


12 


393.00 


80.00 


26.00 


13 


13' 


X 


5' Std. Change Gear Lathe. . 


352.00 


75.00 


25.00 


13 


485.00 


100.00 


29.00 


14 


15' 


X 


6' Std. Change Gear Lathe . . 


430.00 


90.00 


26.00 


14 


570.00 


115.00 


33.50 


15 


16' 


X 


6' Std. Change Gear Lathe. . 


480.00 


100.00 


29.00 


14 


622.00 


125.00 


34.00 


16 


16' 


X 


8' Std. Change Gear I..athe. . 


520.00 


107.50 


30.50 


15 


662.00 


i:i5.00 


37.00 


16 


18' 


X 


8' Std. Change Gear Lathe. . 


635.00 


125.00 


34.00 


16 


825.00 


165.00 


42.50 


17 



SOUTH BEND LATHE WORKS I 

642 E. Madison St., South Bend. Ind., U.S.A. I 

Please send me quotation and illustration on the foi- | 

lowing lathei I 

Swing Length of bed I 

Countershaft Drive Motor Drive j 

My work is I 

Name 1 

AddrcM j 

City State i 



Write for Quotation and illustration . 

Let us know the kind of work you wish to do 
and we will recommend the size and type of 
lathe practical for your shop. We will also send 
you illustration, description and itemized 
quotation on equipment recommended. There 
is no charge for this service. Use Coupon at left. 

^ SOUTH BEND LATHE WORKS 

642 East Madison St., South Bend, Ind., U. S. A. 



MECHANICS PRESS, PRINTED IN U. S. A. 



Cop, 1 la 






Do you know that Pyroil enabled an automobile to 
climb Pike's Peak with no oil in the crankcase, 
and with no motor damage 

that Pyroil enabled an automobile to run 922 
miles, undamaged, with no oil in the crankcase - 

that Pyroil enabled an airplane to fly for 35 min- 
utes, undamaged, with no oil in the crankcase - 

that Pyroil enabled a race driver (in Indianapolis 500- 
mile auto race I to run for SO miles at 100 miles per hour 
with no oil in the crankcase, and with no motor 
damage? 

These electrifying feats were accomplished in each case 
only by means of the surface of self-lubrication which 
Pyroil establishes and maintains (extra and in addition to 
the regularly functioning lubrication) on all frictional 
metal within an automobile motor — bearings, gears, 
shafts — also valves, pistons, cylinders, etc. 

What has this to do with winter lubrication? Exactly 
this: Pyroil actually impregnates the metal; affixes a 
glossy, slippery, heat-, wear- and dilution-proof surface 
(of only "breath-like" thickness), and this Pyroil surface 
protects your motor throughout severest cold from other- 
wise damaging metal-to-metal clash. In cold weather, 

Pyroil protects until the oil 
gets there! 



PYROIL HAS BEEN TESTED 
BY POPULAR MECHANICS 
AND IS USED BY POPULAR 
MECHANICS' PRESS AND 
PUBLISHING EQUIPMENT. 



0*«vIm Pyroil !§ protected 

by V. S.. Canadiun and 
foruicnputentn i-iniH'd to W. 
V. Kidder, itn inventor. 
Identified by lUhocraphed. 
factory -Hcaled canf, bourina 
iiicnature below. Net sola 
under any etiMr name* 



l>VROIL 

LUBRICATION PROCESS 



PYROIL 
WINTER 
LUBRICATION 




In cold weather, oil and grease do not cir- 
culate immediately nor thoroughly when you 
start your motor. Thus, metal (-lashes against 
metal, often creating more wear and resultant 

damage than occurs in many miles of driving. When you 
use Pyroil , the Pyroil surf ace of self -lubrication protects 
against wear and damage until the oil and grease do 
circulate. Pyroil is not a substitute for oil or grease. 
You simply add it by the ounce to each filling of gas, 
oil and grease. It promotes quick, easy starting; re- 
duces battery power drain; increases power and per- 
formance; frees valves; reduces repair bills. Saves 
many times its cost. 

Use Pyroil regularly. Sold the world over. Ask at fill- 
ing stations and garages, or mail coupon for further 
important facts. Manufactured and Guaranteed by 
Pyroil Company, W. V. Kidder, Pres., 512 Pyroil Bldg., 
LaCrosse, Wisconsin, U. S. A. 

DISTRIBUTORS 
A lifetime Opportunity is yours with Pyroil. Get 
full facts. Check square in coupon and mall 
coupon if you are interested. Openings prac- 
tically everywhere. Do this at once. 




Pyroil Company 
512 Pyroil Bldg. 
LaCrosse, Wis., U. 



S. A. 



Please send further Important facts concerning Pyroll's 
protection against cold weather motor damage. 

I I Please send Distributorship Opportunity (acts. 



Name. 



Address . 



City County State \ 




-Vacuum tin of 50 
— air tight — water tight — 
fully protected even if sub- 
merged in water. 

Packages of 20 wrapped in 
Du Pont No. 300 Cello- 
phane — the best made. 



© 1934, LiccETT & Myers Tobacco Co. 



